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Notes of the Month. 


ON the eve of going to Press we received from Professor 
C. R. Morey, of Princeton University, an account 
of the American excavations at Antioch, which we 
are fortunate in publishing in this issue. The 
principal discovery of the first season is a mosaic 
pavement, claimed to be one of the most remarkable 
ever brought to light. A composite photograph of 
the pavement has been made by the architect of the 
expedition, and is reproduced in miniature on page 343. 
The mosaic formed the floor of the dining room in a 
suburban house. In the centre are two panels, one 
of which, though partly destroyed, portrays the seated 
figures of two divinities. The judgment of Paris is 
depicted in the second panel, a striking feature of 
which is the landscape background, composed of glass 
cubes in green and blue. Three other panels were 
arranged perpendicular to the centre panels, so that 
they faced the guests as they entered the room. The 
technique of the mosaic work is remarkable, and 
Professor Morey states that the graduations of light 
and shade are carried out with surprising accuracy, 
considering the medium employed. 
* * * “ * 

We may perhaps be criticized this month for 
devoting more space than usual to archaeology, but 
recent discoveries in this field have been noteworthy 
both at home and abroad. Excavations during the 
past season at Colchester may have disappointed 


* 


those who hoped for the site of Cymbeline’s palace, 
but the evidence brought to light gives a vivid picture 
of events in the middle of the first century A.p. The 
camp of Caludius, who attacked Colchester in 43, 
overlies the native houses, and was itself succeeded 
by three later occupations—a Roman works depot, 
a native settlement, and a temporary military camp. 
The native settlement is thought to have been burned 
by Boadicea when she sacked the city in 61. 

Palestine continues to yield new information. 
The latest discovery is the drawings of animals found 
by MM. Neuville and Stekelis in a cave in the Judaean 
desert. They appear to compare with those of 
Magdalenian age in the French caves, and are the 
first of their kind to be found in Palestine. In Ireland 
the work of Dr. O’Neill Hencken’s expedition on an 
artificial island at Ballinderry, Co. Westmeath, reveals 
an intimate picture of the life of the country about 
A.D. 1000. The animal remains and_ cultural 
objects found suggest that the inhabitants were 
agriculturalists. The island was evidently the home 
of a chieftain of some importance, and a magnificent 
gaming board is unique among Irish examples of 
Norse culture. In Mesopotamia, the discovery of a 
Parthian Palace twenty miles south of Baghdad 1s 
described in an article on another page. 

* * ok * ok 

The Danish expedition under the leadership of 
Dr. Lange Koch 1s the largest of its kind ever to have 
visited Greenland. The party, which numbers 096 
members, has just set out for various stations in East 
Greenland, where it will spend the winter. The 
equipment includes twelve motor-boats and _ two 
aeroplanes. This expedition is the second half of a 
three years’ plan, and when it is completed next year 
the whole of East Greenland will have been scientifically 
investigated. A notable achievement is the surveying 
and mapping from the air of 240,000 square kilometres 
between 70deg. and 77 deg. North latitude. In several 
districts zinc and lead, and probably silver, were 
found. 
of a hitherto unknown animal, a transition from fish 


According to The Times, thousands of fossils 
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to reptile, were found during the geological investi- 
gation near the mouth of Franz Josef’s Fiord. Dr. 
Koch compares this new find with recent archaeological 
discoveries for scientific Importance. 

* * * * * 

The rediscovery in the West Indies of a bird which 
was long thought to be extinct has aroused keen 
interest among ornithologists. A specimen of the 
Capped Petrel or ‘* Le Diablotin ” has for many years 
lain among the extinct species in the British Museum. 
Recently the bird was found alive in its natural haunts, 
and no one was more surprised than its discoverer. 
We are indebted to Mr. 
full account of the discovery published in this issue. 


David Bannerman for the 


After a night of heavy rain a curious bird was found 
in one of our own islands, taking refuge by a door—-the 
bird was taken to a French resident, who himself 
showed it to the Both fortunately 


realized the importance of the discovery, for pictures 


Administrator. 


of the Diablotin were in existence in the local museum. 
A well-known ornithologist, Sir Charles Belcher, was 
at that time in the island, and on the bird being 
shown him he wrote a close and accurate description 
which was eventually sent for comparison with the 
skin in the British Museum. Following the written 
description, which tallied closely with the specimen 
in the Museum, the photographs of the Diablotin 
in captivity arrived and removed all doubt as_ to 
its identity. 

‘to foster the scientific attitude in 
the British Science Guild is adopting 


In setting out 
public aftairs,”’ 
an ambitious task in which it deserves to succeed. 
At a conference attended by representatives of several 
scientific societies it was decided to form an organi- 
advisory 


zation which will act in an capacity to 

This body 
will advise not only in the application of science to 
industry but in the rather less well defined application 
of the scientific spirit “‘ to all national affairs.”’ 
A. G. 
explains that its chief duties will be to hold a watching 
brief, not only on behalf of the scientific community, 
but also of the nation, whenever subjects which affect 
‘“ Statecraft,’’ 
‘is now mainly a question of 
making humanity fit for science, or at least modifying 
the political and economic systems of the world to 


members of both Houses of Parliament. 


Major 
Church, who has originated the movement, 


the national interests are discussed. 


says Major Church, 


enable its inhabitants to enjoy the fruits of research.”’ 


The organizers hope that the new movement may 
succeed in impressing this fact on those who are 
responsible for the direction of national affairs. 
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A visit to the London Medical Exhibition, at 
Westminster, provides striking evidence of recent 
progress in medical science. Digitalis, or the common 
foxglove, was used for generations in certain heart 
diseases. Preparations of the herb, however, always 
lost their activity. It has now been found possible 
diginutin,”’ 


The exact dose can 


cc 


to prepare a stable solution, described as 
which never varies in strength. 
thus always be maintained. The most recent refine- 
ment is in tabloid form and can be carried in the 
waistcoat pocket. The exhibit of anti-gas gangrene 
globulins, for use in road accidents, has an unfor- 
tunately topical interest ' <A section of the Exhibition 
indicates the extent to which human effort in travel 
and exploration is dependent for its success on medical 
Until the introduction of tabloid medicines, 
explorers were menaced more perhaps by fever and 
pestilence than by any other danger. The latest type 
of medicine chest enables the supply for an expedition 


science. 


to be carried on the shoulders of one man. 
st * * * * 
We are interested to note that the ancient Roman 
road which crossed Blackstone Edge into Yorkshire 
has been excavated by some of the unemployed, who 


have done the work voluntarily as a_ welcome 
alternative to idleness. The various societies in 
Manchester and Halifax interested in ancient 


monuments arranged for these men to travel to the 
site free of charge and provided Is. each for meals. 
As in the case of the allotments scheme organized 
by the Society of Friends, to which we drew attention 
recently, this work has the advantage of giving the 
men something useful to do, thus counteracting one 
of the effects of unemployment. 
Another scheme on these lines is being undertaken 


most damaging 
by Liverpool University, where free classes on science, 
engineering and languages are being offered to the 
unemployed during the coming winter. 
7 * * * ** 

Sir Ronald Ross have an 
opportunity of showing practical sympathy with his 
work by supporting the Ross Institute at Putney 
Heath. This was opened in 1926 by the Prince of 
Wales and was directed by Sir Ronald until his death. 


Admirers of the late 


Valuable work has already been accomplished in all 
parts of the world in fighting malaria, but during the 
past two years the cost has exceeded contributions. 
There is no endowment fund and it is felt that 
to place the Institute on a sound financial basis 
would be the most fitting memorial to its founder 
Donations should be sent to Lord Queenborough, the 


honorary treasurer. 
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A Mosaic Pavement from Antioch. 
By C. R. Morey. 


One of the most remarkable mosaic pavements ever brought to light has been discovered at Antioch and reconstructed 


by American archaeologists. 


This article by Professor Morey forms an interesting postscript to the story of the 


excavations already published in DISCOVERY. 


THE results of the first of excavation of 
Antioch, in Syria, which is being carried on under 
the auspices of the Princeton Department of Art 
and Archaeology, included the discovery of a series 
of baths, dating mainly from the fourth to the sixth 
century, which turned up in the area dug during 
the season. These baths represent an extension of 
the city toward the along the Orontes, 
and covered up what was in the first and second 
centuries A.D. probably a suburban area of the city. 
One of the suburban area was 
covered by this extension, and the extension preserved 
which is one 


season 


north, 


houses of this 


the pavement of its dining 


of the most remarkable mosaic pavements ever brought 


room, 


to light. 

The architect of the expedition, Mr. C. K. Agle, 
has managed to make, by a process of composite 
photographing, a reproduction of the whole pavement, 
one-fifth actual size, which is here reproduced in 
miniature. The floor of the triclinium or dining 
room was decorated in mosaic with reference to the 


diagonally across it, and therefore retains only the 
lower part of the seated figures of two divinities. 

The other panel contains a representation of the 
scene of the Judgment of Paris, in which we see Hermes 
pointing out to the shepherd Paris the three goddesses, 
to one of whom he is to award the prize of beauty. 
Juno sits in the centre ; on one side of her is Minerva, 
looking toward Venus on the other side, as the ultimate 
recipient of the prize. A Cupid and a Psyche complete 
the figures, and the background is filled with an 
indication of the shepherd’s flock, and a remarkable 
landscape, the greens and blues of which were done 
with glass cubes. 

Each of these panels has its own very elaborate 
border of foliate scrolls, interspersed with birds and 
animals and some remarkable human heads. They 
are thus independent pictures, and the technique 
of the floor shows that they were made elsewhere 
and set into the floor thus to delight the eyes of the 
guests, just as now we would hang a picture of this 
sort upon the wall of a dining room. These panels 


usual arrange- faced the 
ment of three diners as they 
couches, one at reclined upon 
the end of the the _ couches. 
room, and the AS | os : The other three 
other two ee EAL F(R Pha picture panels 
at right angles aes ee ¢ og ie, x ed in the floor are 
to it. Conse- a £ Pa ~ If ‘§: reversed with 
quently this if al reference to the 


end of the room 
has a_ simple 
geometric 
pattern in the 
part which 
was covered by 
the couches, 
but the space 
between the 
couches is 
occupied = by 
two panels, one 
of which was 
half destroyed 
by a later wall 


which ran 





A COMPOSITE PHOTOGRAPH OF THE MOSAIC PAVEMENT, 


ones just des- 
since 


ihe fie oo 
wbcts ¥ 


cribed, 
they run _ per- 
pendicular to 
the two panels 
here men- 
tioned, across 
the floor at the 
end of the 
lateral couches, 
and were to 
be viewed by 


ges 
ba 
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2 
= 


: 
te 


the guests as 
they entered 
(Concluded on 


page 349.) 
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Exploring Unknown Burma. 
By F. Kingdon-Ward, B.A., F.L.S. 


Lord Cranbrook and the author have recently spent a year on the Upper Irrawaddy in northern Burma, an 
unadministered territory previously unexplored by white man. Although their extensive collection of plants has yet 
been barely unpacked and sorted, 1t 1s possible to give now some account of the country and of the results obtained. 


LEAVING Myitkyina, the northern terminus of the 
Burma railways, we travelled with mule transport 
to Fort Hertz; thence coolies carried the baggage. 
From Fort Hertz we went north-eastwards over the 
mountains to the Nam Tamai, following that river 
northwards for ten days, to the Tibetan settlement 
of Lama Ne—literally the last 
village in Burma. Here at 
an altitude of 6,000 feet we 
established our base camp, and 
the bulk of our collections were 
made in this, the Adung valley, 
where we spent altogether ten 
months. 

Lama Ne consists of three 
Tibetan log huts, standing 
amidst cultivation on the river 
bank, and half a dozen even 
poorer Daru huts scattered for 
half a mile up the valley on the 
steep wooded slopes. Although 
we were still twenty-five miles 
from the source of the Adung 
river —a hard five days’ 
marching— there is no further 
cultivation. The climate is 
very wet, and ten days’ fine 
weather, even in the winter, is 
exceptional. Snow falls as low 
as 5,000 feet in February, but 
does not lie long in the valley. 
The coldness of the valley in the early months of the 
year 1s due to the surrounding mountains, which rise 
to 15,000 feet immediately overlooking the village. 
In May the temperature begins to rise rapidly. At 
6,000 feet the valley is thickly forested mainly with 
evergreen trees. Not until April, when the mountains 
are richly flecked with the varied tints of spring 
foliage, does one realize quite how many deciduous 
trees there really are among the evergreen species. 

Among the more conspicuous trees were the blue 
Himalayan pine, Quercus serrata and other oaks, a 
fine willow, birch, poplar, several species of holly 
and maple, a magnificent cherry with rich carmine 
flowers, various lauraceae, araliaceae and, of course, 
rhododendrons in great variety. These last formed 





THE UNEXPLORED FOREST. 


In the foreground is an example of Brassaiopris with voung 
foliage, a palm-like tree closely allied to ivy. 


the main floral wealth of the valley between 6,000 
and 12,000 feet. By tar the most magnificent was a 
tree bearing in February great spherical trusses of rosy 
purple bell-shaped flowers, each two inches across. 
One such tree, upwards of 60 feet high and certainly 
more than a century old, bore five or six hundred 
trusses, a truly magnificent 
spectacle. As Manegltetia 
dottsopa, fledged with ivory- 
white flowers, was in full bloom 
at the same time, a faint idea 
may be gained of the appear- 
ance of the forest so early 
in the year. 

Among a host of interesting 
plants found here may _ be 
mentioned a stachyurus, 
hitherto known only from 
central China and Japan, a 
holly-leafed barberry, allied to 
the Himalayan Bb. insignis, and 
also to the new “ silver bar- 
berry,’ a _ big-leafed vaccinim 
with clusters of glaucous fruit 
lixe small bunches of grapes, 
and an evergreen viburnum 
bearing small steel-blue berries 
with an almost lalique gloss. 
At this altitude many of the 
rhododendrons are true 
epiphytes, amongst the 
commonest being Rk. Jaggianum, with marble-white 
flowers, the curious little box-leafed R. insculptum, 
whose flowers, though small, are a _ real crocus 
orange, a new species allied to Rk. boothu, with bright 
yellow flowers, and the immense trumpets of the 
memorable R. Nuttallu. 

Throughout the early spring birds were arriving 
from below in ever-increasing numbers and variety, 
attracted particularly by the rhododendron blossoms 
which they visited freely. Much of the pollination 
of these flowers is effected by birds. One common 
babbler was sometimes smeared over the head with 
so large and bright a coat of pollen that twice I mistook 
it for another species. On the wooded crags, 2,000 feet 
above the river, there were guvoral, but it needed dogs 
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to drive them out from cover. The Tibetan headman 
had three yellow’ hunting dogs—smooth-coated 
prick-eared curs, rather larger than a fox terrier—and 
these proved invaluable. 

The only other large animals we heard of in this 
part of the valley were serow, which kept to the forest 
zone, some 2,000 feet above the river, and barking 
deer. While we were here the headman shot us a 
sevow and his dogs chased a barking deer into the 
river where it was unfortunately drowned. Cranbrook 
himself shot a gooral while out with the headman, 
and it proved to be a new sub-species. The small 
panda and a flying squirrel occurred also above 
8 000 feet altitude. 

In May we moved some dozen miles up the valley, 
following a difficult track through the forested gorge. 
Our next camp was made at 8,000 feet, in a grove 
of huge conifers, Pinus excelsa, Picea Morinda, and 
Tsuga brunoruaria. Many of these trees measured 
from fifteen to eighteen feet in girth five feet from 
the ground, and were upwards of 180 feet high, 
unbranched for a hundred feet. Again rhodo jendrons 
were a feature of the forest, often forming 75 per 
cent of the woody undergrowth. As they were now 
in full bloom, they made marvellous seas of colour, 
surging up the clifts. At this altitude most of the 
species—-there were a dozen abundant ones—grow 
socially, in countless tens of thousands. As _ the 
ascent continues the tree species grow fewer, but in 
ever-increasing numbers till they form an almost 
unpenetrable tanglewood. Above 12,000 feet and 
the tree line they break out into many more species 
again, but now they are of the alpine type. Vast 
sweeps of mountain are carpeted with a many-coloured 





THE UPPER ADUNG VALLEY. 


4 view from the base camp at 6,000 feet. The snow-covered peak is about 
10,000 feet. Beyond is the 13,000 feet hitherto »nknown pass to Tibet. 








RHODODENDRON ON THE RIVER BANK. 


A specimen of Rhododendron Nuttallii hanging over the Adung river. The pale 
vellow flowers are scented and are six inches in length. 


fabric of drawf rhododendron, growing heather-high 
but ranging in colour from deep Tyrian purple, through 
shades of rose to daffodil yellow, carmine, and 
blood-red. 

Karly in June we moved up the valley again, finally 
camping in a meadow—evidently a silted-up lake 
bed—at 12,000 feet. As fast as the snow melted, the 
steep slopes became jewelled with flowers, most of 
which grew in such lavish numbers that they formed 
frail 
fairy primulas, pink nornocharis, golden buttons of 





sheets of colour spread over the bare gravel scree 


celandine, anemones and chubby willows in early 
summer, followed by blue poppies and saxifrages, 
red nornocharis and louseworts. 

In the autumn an unexpected revival takes place; 
even while the berries are ripening on the bushes and 
the leaves wilting on the trees. Suddenly meadow 
and scree break out into a posy of flowers under the 
October sunshine. Incredibly blue larkspurs dazzle 
the eyes, the beautiful Cyananthus lobatus, with 
periwinkle blue trumpets, A ster fuscescens—best of the 
wild asters——allium:, raining amethyst flower drops in 
a perpetual shower, sustained on wires, the crude 
crimson of a dwarf epilobrim, and last but not least, 
the vivid Centiana gilvostraiata. It is a remarkable 
sight, but it does not last long. Without warning 
comes the snow, and the whole flower world is blotted 
out for six months. 

In any attempt to explain the present distribution 
of plants and animals over south-eastern Asia 
(including the Malay Archipelago), interest must 
concentrate on that region where the Himalayan 
ranges impinge most closely against the Chinese 
ranges; that is to say, roughly, where China, Tibet, 
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Burma and Assam meet. This is without doubt the 
key position. It is here that the two biggest mountain 
systems in the world meet ; it is here that the greatest 
unbroken expanses of jungle occur; it is here that 
the largest number of species, the most swift and 
violent contrasts, from forest to meadow, from meadow 
to alp, from alp to eternal snow, are found ; and it is 
here only that five great rivers whose sources and 
mouths are far apart, for a brief space approach each 
other so closely that there would be room for all of 
them, together with their dividing mountain walls, 
between London and Penzance; yet the mouth of 
the westernmost, the Brahmaputra, is as far from the 
mouth of the easternmost, the Yangtze, as London 
is from Cairo. 


Advancing Glaciers. 


Burma and Assam together form a sort of wedge, 
driven in between the eastern end of the Himalaya 
and the mountains of western China in a north-easterly 
direction ; the apex of this wedge is formed by a 
mountain range from the east flank of which rises 
the Irrawaddy. The mountains here form the link 
not only between east and west, between China and 
the Himalaya, but also between north and _ south, 
between Tibet and the Malay Peninsula, and so on 
to the East Indian islands. It is at first sight perhaps 
surprising to find the east and west liason, across 
the great river gorges and their containing mountains, 
much more efficient than the north and south con- 
nexion, parallel to them; the more so because the 
original flora was clearly driven southwards on a 
broad front by advancing glaciers which subsequently 
retreated. 

Mountain river systems in this part of Asia, however, 
bear little relation to one another. But this lofty 
mountain wedge is something more than a link between 
east and west, or north and south; it has also acted 
as a barrier separating three well-marked floral regions, 
namely, the east Asiatic region, embracing most of 
China and Japan, the Indo-Malayan region to the 
south, and the central Asian region to the north. 
Its flora, without belonging predominantly to any of 
these regions, shows relationship with them all; and 
taking into account the high degree of specialization 
evinced by the flora, and the proportion of endemics, 
it might itself be regarded as forming a distinct 
mountain floral region, for which the obvious name 
is Sine-Himalaya. Not until the year’s snow had all 
gone in September was it possible to distinguish a 
mere snow bed 1n a sunless ravine from a dying glacier ; 
but that the whole region had been intensely glaciated 
was obvious enough. We discovered that the Adung 
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river rose in a true glacier immediately west of the 
pass. 

The survey, which beyond the actual course of the 
river is by no means accurate, has not been carried 
over the watershed, the territory on the other side 
being acknowledged as Tibetan. Nevertheless, the 
Tibetans annually come over into the Adung valley 
to dig up the bulbs of a species of fritillaria, much 
esteemed in China as a general tonic, and to obtain 
the skins of wild animals from the Darus. In 1931 
the first visitors from Tibet crossed the Namni pass 
(15,290 feet) on May 21st; hence the snowfall on this 
range is probably less than it is further south, where 
passes 2,000 feet lower are not normally open before 
the middle of June. Once over the pass, the climate 
becomes distinctly more Tibetan. 

In September we crossed the Namni pass and 
descended to a large level meadow where hundreds of 
yak, sheep and goats grazed. From this point a good 
pack road descended the valley—a sure sign that we 
were in Tibet. After crossing two large streams from 
the north we reached the first village, at an altitude 
of 11,000 feet, called Jite, where we spent a fortnight. 
The road continues eastward, diverging slightly from 
the river, and after crossing two or three ranges, 
reaches Ridong, on another southward flowing stream. 
This country at the extreme source of the Irrawaddy, 
beyond the Burma frontier, is unexplored. All these 
southward flowing streams join together to make 
the Taron; and there is good reason now to think 
that the branch which rises near the Namni pass is 
the largest, and that when we crossed that pass, 
finding on this side no less than four glaciers, we were 
actually at the source of the Taron, and hence of the 
Irrawaddy. 





A Mosaic Pavement from Antioch. 
(Concluded from page 343.) 


the room at thisend. The central panel is the finest of 
the series, representing a Bacchic symposium, with what 
seems to be a very effeminate Dionysus, half nude, 
reclining and lifting an emptied wine cup, while two 
satyrs are seated on either side, and a slave girl accom- 
panies the revel on a flute. Flanking this central 
panel on one side is the figure of a dancing satyr, and 
on the other, the figure of a dancing Bacchante. 

From the photograph one can gain an idea of the 
excellence of the technique which rises to its highest 
point in the panel of the Bacchic symposium, and 
in the fragmentary panel of the two deities, where 
the graduations of light and shade are carried out 
with marvellous accuracy, considering the medium 
employed. 
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An “* Extinct’? Bird Rediscovered. 


By David A. Bannerman, M.B.E., M.A. 
British Museum (Natural History). 


The Diablotin, or capped petrel, «as once familiar in the West Indies but for many vears has been thought to be extinct. 


Much interest has therefore been aroused by the rediscovery of the bird in tts natural haunts. 


Some of tts remarkable 


features are described by the author, who urges the need for saving this and other species in these islands from extinction. 


For many years there has lain amongst the “ extinct 
birds’’ in the British Museum a single specimen of 
the Capped Petrel or “ Le Diablotin,’’ by which 


It was given 


b 


name it is more familiarly known. 
to the bird by L’Herminier in consequence of its 
ugliness, and it is thus referred to in a book on the 
natural history of the West Indian islands, published 
in 1654 by Father du Tertre, who wrote: “ The 
‘devil’ is a nocturnal 
bird, so named by the 
inhabitants of the 
Indies on account of 
its ugliness. It is so 
rare that I have never 
been able to see a 
single one except at 
night and on the wing. 

“All that I 
been able to learn of it 
from hunters is that its 
form closely approaches 
that of a duck; that 
it has a hideous voice 
and mixed white and 
black plumage; _ that 
it lives on the highest 


have 


mountains; that it 
breeds like the rabbit 
in burrows which it 
makes in the ground, in which it lays its eggs, incubates 


two parrots verging on extinction. 


them, and raises its young; I have not been able 
to learn with what food it nourishes them. When it 
appears in the daytime it rushes forth so unexpectedly 
that it frightens those who see it. It never comes 
down from the mountain except by night, and on 
the wing it gives forth a very lugubrious and hideous 
cry. Its flesh is so delicate that no hunter ever 
returns from the mountain who does not ardently 
desire to have a dozen of these © devils’ hanging from 
his neck.” 

Another account 
scarce book, Attwood’s ‘ History of the Island of 


published in a now very 


, 


(1791), may here be quoted in_ proof 
salted Diablotins ”’ 


Dominica ’ 
of the traffic in 
existed in the island. 


‘¢ 


which once 
The extract runs as follows: 





THE ROSEAU VALLEY, DOMINICA. 


A view of Dominica where the Diablotin once abounded; the island is the home of 


(Photo. by Canon Bolton ; 


‘The Diablotin, so called by the French from 
its uncommonly ugly appearance, is nearly the size 
of a duck and is web-footed. It has a _ big 
round head, crooked bill like a hawk and large full 
eyes like an owl. Its head, part of the neck, chief 
feathers of the wing and tail, are black; the 
other parts of its body are covered with a milk-white 
down ; and its whole appearance is perfectly singular. 

‘““ They feed on fish, 
flying in great flocks 
to the seaside in the 
night-time; and = in 
their flight make a 
disagreeable loud noise 
like owls; which bird 
they do also resemble, 
by their dislike’ of 
making their appear- 
ance in the daytime, 
when they are hid in 
holes in the mountains, 
where they are easily 
caught. This is done 
by stopping some of 
the holes; which lead 
to their hiding places 
and placing empty bags 
over the rest, which 
communicate —_under- 
ground with birds at their 
usual time of going forth to seek their food in the 
night-time, finding their impeded, make 
to the holes covered with the bags into which entering, 
they are immediately caught; and great numbers 
of them taken in that manner in a short time. 

“The flesh of the Diablotin is much admired 
by the French who used formerly to export great 
quantities of salted to 
other French islands; but the traffic was put a 
stop to by the Legislature of Dominica who, by an 


copyright reserved.) 


those stopped; the 


passage 


them Martinique and 


Act made for apprehending runaway negroes, pro- 
hibited the taking of those birds ; as before that time, 
the runaways being numerous in the woods, furnished 
great quantities of them, ior which they had in 
return, from some ill-disposed white people, muskets, 
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powder and balls; which they made use of in 


murdering the English inhabitants on the plantations.”’ 

In the Check List of North American birds (1910) 
we find the Diablotin entered as “ probably now 
extinct.”” Since then search has been made for 
it in various islands without result, and one might 
reasonably infer that the species, if not extinct, was 
on the verge of extermination. The single undated 
skin in the British Museum is labelled as having 
been obtained in Haiti, but from old accounts it is 
equally certain that the Diablotin formerly inhabited 
the islands of Dominica and Guadeloupe, while another 
extinct ”’ list, inhabited the 


‘ 


species, also now on the ‘ 
neighbouring island of Jamaica. 

To anyone like the present writer who has spent 
weeks on lonely islets observing the extraordinary 
habits of the petrels and shearwaters, there is some- 
thing peculiarly romantic about these frequenters of 
the sea; the total extinction of one of their kind— 
particularly of one which is bound up with so much 
folklore and ancient history as the Diablotin—is 
nothing short of a tragedy. If, as in the case under 
review, one of their number ‘“‘ comes back from the 
dead,” lovers of nature and those who have the 
preservation of the fauna of the Empire at heart, 
may well be 
stirred (and may 
bestir others) to 
see that the long 
lost species has 
not returned in 
vain ! 

Travellers by 
ocean liners, 1n 
whatever direc- 
tion they sail, 
are sure_ to 
observe  petrels 
and shearwaters, 
sometimes _ sit- 
ting on the 
water, as do the 
gulls, but more 
often, after a few 
rapid beats of 
outstretched 
wings, gliding 
noiselessly over 
the waves. 
Petrels are seen to best advantage in a rough sea, 
now turning to show the white underparts (if such 
they possess), now almost disappearing as the dark 
upperside blends with the sea, as the birds follow 





THE DIABLOTIN., 


An engraving of the bird reproduced from Godman’s ‘‘ Monograph of the Petrels,’’ by courtesy of Dame 
Alice Godman. The heavy black bill, with curved upper mandible, can here be seen to advantage. 
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the contour of the restless waves. To most steamer 


éé ) 


passengers petrels are just ‘‘ sea birds”’ which are 
classed by their size, some being no larger than a 
house martin (to which indeed they have a marked 
resemblance with their pointed wings and white 
rumps), while others are as large or larger than 
herring gulls. 

The various species of albatrosses also belong to 
the same great order, the members of which all have 
one striking feature in common—the unique character 
of the bill. This appendage is made up of several 
independent horny plates separated by deep grooves, 
the nostrils situated externally and enclosed in a 
cylindrical tube which lies on the dorsal surface of 
the beak. All petrels and shearwaters have webbed 
feet, and all are capable of ejecting an evil-smelling 
fluid from the nostrils. Both dead and alive a peculiar 
musty smell attaches to them, and a cave in which 
these birds are breeding in close proximity to one 
another has an odour which is not readily forgotten. 

I have digressed from the particular subject of this 
article so that the reader may be familiar with some 
of the Diablotin’s family characteristics, but the bird 
itself may now be described: the general colour of 
the upperparts, wings and tail is dark brown; the 
neck, sides of 
the face and 
underparts 
white, while the 
whole of the 


crown of 
the head is 
black, forming 


a cap, from 
which the bird 
has received its 
English name of 
black - capped 
petrel. When 
flying, this black 
cap, contrasting 
with the white 
neck, is very 
conspicuous, as 
are the 
feathers at the 
base of the tail 
which are termed 
tail-coverts. 

As can be seen in the illustrations, the bill is heavy 
and black, the upper mandible curved so abruptly 
over the lower as to form a powerful hook with which 
the bird can inflict a nasty wound. Although like 


white 











Discover 


the rest « 
at sea, 1 
of seekir 
coast lin 
home ; 1 
depos 
its single 
egg in b 
whict 
excavV 
for itsel 
opera 
in whi 
powe 
hooked 
doubt 
plaved | 
portant 
Breed: 
its pres 
were sla 
Latat | 
and has 
in searc 
even in 
that the 
existenc 
would, | 
accordin 
not reti 
everyone 
In spi 
accompa 
on a ce 
ascend t 
the side « 
On rez 
to spend 
of the ne 
Fa 
were sv 
fifteen | 
plucking 
which t 
singed tl 
together 
the wing 
spitted ¢ 
from on 
planted 
from. ti 
sides, ar 
upon it ; 


Y, 1932 


teamer 
ch are 
than a 
narked 
white 
than 


mg to 
| have 
iracter 
several 
OOVES, 
in a 
ace of 
‘ebbed 
1elling 
culiar 
which 
oO one 
ten. 
f this 
some 
» bird 
ur of 
- the 
Ss oof 
and 
arts 
le the 
the 
of 
d is 
‘ming 
from 
bird 
d its 
ne of 
ipped 
When 
black 
sting 
white 
very 
L ws 
white 
the 
» tail 
rmed 


eavy 
iptly 
thich 


like 











November, 1932 





Discovery 


the rest of its family the Diablotin spent most of its time 
at sea, it came ashore to rear its young, and instead 
of seeking a cave or other convenient site close to the 
coast line, it flew to the highest mountains of its island 
home ; there it 
deposited 
its single white 
egg in burrows 
which it 
excavated 
for itself — an f 
operation ® 
in which its 
powerful 
hooked bill 
doubtless 
plaved an im- 
portant part. 

Breeding as it did in colonies in the mountains, 
its presence was known to the negroes and many 
were slaughtered for food. In 1696 a certain Pere 
Latat landed in the French island of Guadeloupe 
and has left an interesting account of his expedition 
in search of these birds. From this we gather that 
e\cn in those distant days he formed the opinion 
that the Diablotins or “ Little Devils’ owed their 
existence to the difficulty of hunting them, for they 
would, he states, have been exterminated years ago 
according to the bad custom of the French, did they 
not retire to localities which are not accessible to 
everyone. 

In spite of these difficulties the Reverend Father, 
accompanied by four negroes and a Creole, set forth 
on a certain Sunday afternoon in March, 1696, to 
ascend to the top of the bird’s mountain which is at 
the side of the Soufricre. 

On reaching the place where the hunters had planned 
to spend the night, a cabin was hastily built, and two 
of the negroes went to look for some birds for supper. 
‘Our two hunters 
successful; they fairly with 
sixteen Diablotins. Each set to 
As for me I made the spits upon 
After they were plucked and 
the entrails, 


continues : 
returned 


Father Labat 
were soon 
fifteen or 
plucking them. 
which to roast them. 
singed they were opened along the back : 
together with the feet, the heads, and the bases of 
The body is 


work 


the wings, served for supper for the dogs. 
spitted diagonally—that is to say, the spit is passed 
from one thigh to the opposite shoulder. I[t is then 
planted in the ground before the fire and turned 
from time to time to cook the meat on_ both 
sides, and when it is almost cooked, salt is thrown 
upon it; a “‘ cachibou ”’ leaf serves as a plate. 


* 





THE LIVING BIRD LATELY CAPTURED. 


A remarkable photograph of the ‘‘ capped petrel ”’ with the wings outstretched. 


for the Preservation of the Fauna of the Empire. 
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“It must be confessed that a Diablotin eaten 
from the spit is a delicious morsel. I thought that 
I would be satisfied with one Diablotin, but because 
either the cold air of the mountain or the fatigue of 
the journey 
had _ increased 
my appetite, or 
because the 
Diablotins — of 
this region are 
more delicate 
and more easy 
of digestion 
than others, it 
was necessary 
to do as my 
companions 
did and to eat 
a second. The night was fine and without rain, and 
we slept well, although the Diablotins kept up a great 
noise in leaving their homes to go out to sea and in 


It is the copyright of the Society 
(Photo. by Canon Bolton.) 


returning to them. 

‘The next day at daybreak we started out to hunt 
them. Each hunter is armed with a long pole an inch 
thick and seven or eight feet long, rather supple, and 
with a hook at the end. The dogs which we had 
brought along searched for and ferreted out all the 
burrows. When they perceived that there was a 
Diablotin in a burrow (for this mountain is perforated 
like a warren) they yelped and began to scratch ;_ but 
the hunter takes care to prevent them from spoiling 
the entrances, for then the Diablotins would not 
re-enter them another year. 

‘The pole is thrust immediately into the burrow 
until it reaches the bird, which when it feels it, seizes 
it with its beak and holds it fast and allows itself to be 
drawn outside rather than let go. When it reaches 
the mouth of the burrow the light blinds it, it is 
dazzled, and wishes to retreat into its burrow; but 
the hunter closes this with his foot. Then the bird 
turns on its back to defend itself with its beak and 
claws. It is then seized by the head, its neck is wrung, 
and the hunter attaches it to a cord or liana which he 
wears about his body after the fashion of a belt.” 

No less than 198 unfortunate petrels were obtained 
by this party in a flying visit to the breeding grounds, 
which gives some indication of the size of this one 
colony over two hundred years ago. The account 
ends somewhat humorvusly : ‘* Those who read these 
memoirs will doubtless be surprised that we should 
Lent; but the missionaries who are in 
these islands, and who in many matters exercise 
the power of bishops, after serious deliberation and 


eat birds in 
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a consultation of medical men, have declared that 
lizards and Diablotins are vegetable food, and that 
consequently they may be eaten at all times ”’ (sic !). 

There is a possibility, as has already been pointed 
out by the eminent American ornithologist A. C. Bent, 
that Labat’s account, from which the above is quoted, 
may refer to the Blue Mountain petrel of Jamaica, if it 
can be proved that that bird (as has been suggested) 
also bred in Guadeloupe, for Labat describes the 
Diablotin as black, a diagnosis more applicable to 
the now extinct Jamaican bird. 


Vain Searches. 


When exactly the Capped Petrel was first considered 
to have been exterminated, it is not easy to glean, 
but certain it is that various naturalists have searched 
for it in vain—Mr. F. A. Ober, Colonel Feilden (of 
Arctic fame), and Admiral Markham have all made 
special expeditions in the hope of rediscovering this 
remarkable bird in the islands of Guadeloupe or 
Dominica, but it seems to have been left to Mr. G. K. 
Noble (in 1916) to prove its disappearance from the 
Soufriere. From information gathered on the spot 
he believed that the great earthquake of 1847 finally 
put an end to the Diablotin colony on that mountain, 
‘for during it the whole of the Nez Cassé, on which 
the petrels bred, had collapsed and fallen into the 
valley.”’ 

A single bird was captured on a ship in September, 
1904, and another seen at sea in January, 1913, while 
the writer himself recorded another, presumed to be 
of this species, seen by a reliable observer in mid- 
Atlantic and again within about 200 miles of the 
Azores far out of their normal range. But these 
latter records have rested on eyesight alone and 
doubt has been cast on their authenticity. 

It may be mentioned in passing that the Diablotin 
has once actually wandered to our own shores, a bird 
having been captured at Swaffham, Norfolk, in April, 
1850. So that the possibility of its crossing the 
Atlantic need not be disputed. Notwithstanding all 
these records, the fact remains that the Capped Petrel 
of the West Indian islands has for many years now 
been regarded as a lost bird, and the news that over 
a hundred had been seen over the town of Moca in 
the Dominican Republic as recently as May, 1928, 
came as a great surprise to the small section of the 
ornithological world whose attention was drawn to 
the event. On that occasion four birds were said to 
have been captured, but what became of them, and 
whether they were correctly identified by a reliable 
ornithologist, has not been stated. 

I quote the statement (which caught my eye in a 
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reputable American journal) for what it is worth. 
If true it points to the Diablotin being very far from 
extinct, and colour has been lent to the statement 
by the indisputable evidence of the capture of a 
Diablotin under peculiar circumstances in one of our 
own islands as recently as May 2nd, 1932. The news 
was communicated to me by Mr. C. W. Hobley, the 
energetic Secretary of the Society for the Preservation 
of the Fauna of the Empire, and it is to him that I am 
indebted for permission to record its discovery in this 
most appropriate place and to make use of the 
photographs reproduced. In the interests of the 
preservation of the species the name of the actual 
island where the bird was found has been omitted 
from this account. The facts are as follows : 

After a night of heavy rain a curious bird was found 
by a woman taking refuge by her door—the bird was 
taken to a French resident, who himself showed 
it to the Administrator. Both these gentlemen 
fortunately realized the importance of the discovery, 
for pictures of the Diablotin were in existence in the 
local museum, and comparison with these confirmed 
their suspicions that it was none other than the extinct 
capped petrel. It so happened that a well-known 
ornithologist, Sir Charles Belcher, was at that time 
in the island, and on the bird being shown him he 
wrote a close and accurate description which was 
forwarded from Government House to Mr. Hobley, 
who passed it on to the writer for comparison with 
the skin in the British Museum. Following the written 
description, which tallied closely with the specimen 
in the Museum, arrived the photographs of the 
Diablotin in captivity, leaving no doubt in the minds 
of those who examined them that it was indeed 
Pterodroma hasitata which had returned to its old 
haunts once more. 


Rigorous Protection. 


Action has been taken to afford this interesting bird 
rigorous protection in British Territory, the Colonial 
Office, at the request of the British Museum authorities, 
having taken the necessary steps to that end. 
Although it is extremely unlikely that the Diablotin 
will ever again become numerous in the British West 
Indies, its re-establishment is by no means impossible, 
for its old haunts on a mountainous, forest-covered 
island—probably the most beautiful gem in_ the 
Caribbean—are not easily penetrated. Still more 
difficult of access is the island of Haiti, and there in 
the mountain fastnesses of that little known Republic 
the Diablotin may still be holding its own. 

Although attaching little importance to the state- 
ment at the time, it may here be recorded that a 





Discovery 


well-knov 
1930, tha 
still exist 
This gen 
another ] 
view to 

passing 1 
native g 
exactly, 

inaccessi 
because | 
some left 


I have 
of the cz 
which e» 
of negro 
not by 2 
seriously 
already 
has beer 
‘“ The BI 
which wu 
under n 
This bir 
and if 11 
to be lit 

The e 
“ duck ’ 
to the 1 
with ho 
Diabloti 
single y 
altitude 
entirely 
patch of 
has led 
quoted, 
be attr 
there is 
in Dom 

Such 
who wr 
of Dom 
(1904) 
Mounta 
to glear 
at that 
birds wv 
likely t 
attracti 
them 


Yr, 1932 


worth. 
ir from 
tement 
> of a 
of our 
e news 
oy, the 
‘vation 
it [ am 
in this 
of the 
of the 
actual 
mitted 


found 
rd was 
howed 
tlemen 
overy, 
in the 
firmed 
*xtinct 
known 
t time 
im he 
h was 
obley, 
1 with 
yritten 
‘clmen 
yf the 
minds 
indeed 
ts old 


g bird 
ylonial 
rities, 
end. 
blotin 
West 
ssible, 
vered 
1 the 
more 
ere 1n 
public 


State- 
hat a 





Discovery—November, 1932 


well-known English aviculturalist published in June, 
1930, that he had reason to believe that the Diablotin 
still existed in very small numbers in the West Indies. 
This gentleman was then engaged in searching for 
another rare bird, on the verge of extinction, with a 
view to seeing it alive in its native land, and when 
passing through a little visited part of the forest his 
native guide described the capped petrels to him 
exactly, mentioning that their haunts were almost 
inaccessible and that they were never killed now 
because no one ate them! Although there were still 
some left upon the mountain. 


Other Birds in Danger. 


I have dealt at some length with the re-appearance 
of the capped petrel in the West Indies and the need 
which exists of saving it from extirpation at the hands 
of negroes or greedy collectors, but the Diablotin is 
not by any means the only species whose existence is 
seriously threatened in these islands or which has 
already passed beyond all human aid. Brief mention 
has been made of another species of the same family, 
‘“ The Blue Mountain Petrel ’’ (Pterodroma jamatcensts) 
which used to breed in the mountains of Jamaica 
under much the same conditions as the Diablotin. 
This bird has not been heard of for over twenty years, 
and if it was indeed confined to Jamaica there seems 
to be little hope of any surviving. 

The extermination of the Blue Mountain petrel, or 
‘“ duck ”’ as it was locally termed, has been attributed 
to the introduction of the mongoose into that island, 
with how much truth I am unable to say. Like the 
Diablotin it was a ground nesting bird, rearing its 
single young in burrows in the Blue Mountains at an 
altitude of 6,000 ft. to 7,000 ft. It differed in being 
entirely sooty-brown above and below, with only a 
patch of white above the tail. This sombre colouration 
has led some to think that Labat’s account already 
quoted, of a petrel hunt in Guadeloupe, should really 
be attributed to the Blue Mountain petrel, which 
there is reason to believe a/so existed at one time 
in Dominica. 

Such at any rate was the opinion of A. H. Verrill 
who wrote a paper entitled ‘“ Addition to the Avifauna 
of Dominica’”’ in 1906. Two years previous to that 
(1904) the writer was himself living in the Blue 
Mountains, but despite exhaustive enquiries he failed 
to glean any tidings of the mysterious bird which even 
at that date had probably met with its doom. The 
birds we have been discussing are not such as are 
likely to add, by their habits or their colour, to the 
attractiveness of these islands. A glamour surrounds 
them on account of their mysterious mode of life, 
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for the many tales which are told of them, and for 
the notoriety which a species, on the verge of extinction, 
invariably attracts. 

In all the West Indian islands belonging to the 
Crown, lists have been prepared, usually with expert 
knowledge, of the birds which, for one reason or 
another, merit protection ; but it is one thing to make 
laws and another to see that they are carried out. 
The difficulties of enforcing an act in a mountainous, 
sparsely inhabited island are manifold to anyone 
who has had even a nodding acquaintance with bird 
protection at home or abroad: witness the case of 
our own kite in Wales! Much can be done by public 
opinion, however, and when it is realized that the 
Government officials take more than a passing interest 
in the bird life of the islands which they administer, 
it is not difficult to persuade others to follow their 
example. Britons the world over are interested in 
birds and when once convinced that a species needs 
protection, it is seldom that a deaf ear is turned 
to the case by officialdom. 

Our administrators in the West Indian islands hold 
the fate of many rare birds in their hands; they 
cannot fight against nature or such unfair elements 
as the introduction of the mongoose, but they can do 
much to prevent unnecessary collecting and the 
indiscriminate taking of birds by negroes for any 
purpose whatsoever. The two parrots of Dominica— 
the Imperial and the Dominican Amazon—which are 
now among the rarest birds in the world, are a case 
in point, and it is a great tragedy if they are 
still sought after (by the negroes) for food, for 
their fate is hanging in the balance. 


Vanishing Species. 


The list of beautiful and economically useful species 
which have already disappeared from the West Indies 
is already far too long, and the need of saving those 
that remain, which are threatened with extermination, 
cannot be too strongly urged. It is fortunate, indeed, 
for West Indian bird lovers that they can count on men 
like the Hon. W. A. Bowring and Sir Charles Belcher 
to leave no stone unturned to save this vanishing 
avifauna. 

There are still many naturalists who will make long 
journeys with the main object of observing bird life. 
The West Indies still teems with attractive birds, 
which are a joy to the eye as well as to the ornithologist 
and which indirectly must prove a source of gain to 
the islands. It is earnestly to be hoped that those 
other nations who own possessions in the Archipelago 
may be induced to join with this country in saving the 
rarer feathered gems from extirpation. 
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Films in Three Dimensions. 


By F. de la C. Chard, B.Sc. 
Lecturer in Electrical Engineering, University of Bristol. 


The advent of talking pictures has revived interest in the possibility of films in three dimensions. 


The problems 


involved are discussed by the author, who has for some time been engaged in experiments. 


Now that talking pictures are established, the 
possibility of films in three dimensions has assumed 
a greater importance. In the silent film a flat photo- 
graphic representation was sufficient, indeed fitting, 
since the figures were merely photographic images 
without any pretence of life. But in sound films 
the images have ceased to be mere photographs, 
and to represent them as such is clearly incongruous. 
Before 
three-dimensional effect in practice, it is necessary to 
understand fully the nature of the problem involved, 
including the property of binocular vision possessed 


discussing the means of obtaining the 


by the human eyes. 

The eyes are, of course, sufficiently far apart to 
receive slightly different images of an object or scene. 
These are conveyed to the brain and there united as 
a single picture in which the relative distances of 
different objects may be discerned. This property 
of the eyes and the brain of receiving and uniting 
two views of a scene passes for stereoscopic or three- 
dimensional vision, although actually it is_ only 
binocular vision in which a single object or plane is 
focussed and the two eyes converged upon it, producing 
at that instant a single impression of that object or 
objective plane on the retina. In the meantime, 
other objects or planes will be out of focus or actually 
giving the effect of double images on the brain (which 
is normally disregarded) until in turn the eyes are 
focussed on them. 


Focus of the Eye. 


This can be easily shown by holding a pencil at 
arm’s-length and focussing the eyes on a more distant 
object ; on noticing the pencil, without moving the 
eyes, there will appear to be two pencils situated at 
no particular distance; only when the eyes are 
refocussed and converged on this nearer plane, will 
the two images of the pencil combine to give a single 
image at the correct distance. In looking at a 
landscape, the eyes are involuntarily shifting their 
focus continually, giving the mind a series of 
impressions of relative distances which, coupled with 
our experience of distance and certain other optical 
efiects such as_ parallax, present an apparent 
stereoscopic or three-dimensional view of the scene. 

By taking two photographs with identical focussing 


and direction, but the one taken from a point distant 
horizontally 23 inches from the position in which 
the other was taken (1.e., the approximate distance 
apart of the eyes) a stereoscopic pair is obtained. 


A Stereoscopic View. 


On presenting one photograph to each eye, by means 
of suitable apparatus, the two separate and slightly 
differing images are transmitted to the brain, each 
of which represents the actual image which each eye 
would see on viewing the scene. Thus the brain 
produces from the two images a true stereoscopic 
view of the whole scene, since the eyes in this case 
remain focussed on the plane of the photographs. 

This effect is obtained only by presenting to each 
eye its own appropriate photograph and ensuring 
that the eyes do not see each other’s photographs. 
This is a simple matter when dealing with small 
prints, but a difficult problem when dealing with a 
reproduction the size of a cinema screen. The problem 
of cinema stereoscopy may thus be briefly stated. 
The camera must take two sets of pictures, one from 
the viewpoint of the left eye and one from that of the 
right eye. The cinema projector must project these 
images either on two screens or on a common screen, 
and the eyes must be provided with some means 
of ensuring that they view only their appropriate 
pictures. 

The camera end presents no difficulty, for either 
two shutters may be provided at the correct distance 
apart and two spools of film run off in synchronism, 
or a more simple method would be for an ordinary 
camera to take alternate right and left eye photographs 
on a single film by means of a mirror or prism, operated 
by a similar claw mechanism to that which draws 
the film forward for each exposure (Fig. 1). With 
this arrangement, the two eyes would not be seeing 
their pictures at the same instant, and to show that 
this would not affect the stereoscopic effect the author 
tried viewing a_ stereoscopic pair of photographs 
through a revolving disc so that at any instant one 
picture was cut off. Owing to persistence of vision 
the stereoscopic effect was in no way impaired. 

At the projector end, the case to be first considered 
is where the stereoscopic pair of images are thrown 


on two screens, side by side. This involves the use 
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of special viewers so that each picture, as seen by its 
corresponding eye, may be superimposed. This may 
be effected by an arrangement of mirrors or a specially 
shaped prism, but cinema patrons would hardly 
welcome the necessity of holding to their eyes some- 
thing similar to a pair of opera glasses, and for this 
reason such a scheme is not considered practical. 
More promising is the use of a single screen on which 
right and left eye pictures are alternately projected 
at twice the normal cinema frequency of 16 per second. 
This is necessary since each eye will only see alternate 
pictures and, below 12-16 pictures per second, flickering 
results. 

A method of separating the alternate right and 
left eye pictures is that of the “‘ anaglyph ”’ invented 
by M. d’Almeida and M. Ducos. This requires the 
left eye picture to be coloured red and the right eye 
picture green, while the spectator wears a pair of 
tinted glasses, of which the left eye glass is red and 
the right eye glass green. After a few seconds all 
sense of the colours is lost and a grey image is seen 
stereoscopically. The disadvantages of the method 
are that the film of alternate red and green pictures 
would be costly and the amount of light traversing 
such a film comparatively small, which would result 
ina very dull, lifeless picture. Moreover, it is probable 
that continued use of the anaglyph spectacles would 
make cinema goers permanently colour blind ! 

A far superior method, in theory, is the polarized 
light method, suggested by J. Anderson, who used 
Nicol prisms. Using polarizers and analysers of plates 
of thin glass at the polarizing angle, the author has 
projected and viewed a stereoscopic pair of lantern 
slides with success. The suggested arrangement for 
projecting alternate pictures on the film with two 
beams of light polarized at right angles to each other 


Rotating Mirror 
! silvered onbothsides. 











lic. ] 
RIGHT AND LEFT EYE. 
The arrangement for taking right and left eye pictures on one film. 


is shown in Fig. 2, the polarizing screen being rotated 
backwards and forwards by a suitable claw arrange- 
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ment through I14°, since, with such a screen, the 


transmitted and reflected beams are both polarized 


Polarising Screen 
4 in position “B" 
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Plane Mirror. 


Opaque Screen 
attached to 
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FIG. 2. 
ALTERNATE PICTURES ON SINGLE FILM. 


Ihe light is polarized in plane A and in plane B at right angles 


at right angles to each other, as shown in the figure. 

The disadvantages are again the amount of light 
absorbed by the polarizer, and the fact that the 
picture must be viewed through an analyser. The 
right and left eye images have not the same brilliance, 
and the picture must be projected on a polished or 
metallic surface since a rough surface depolarizes 
the light. These difficulties would appear to exclude 
the polarized light method, but they may not prove 
insurmountable, and in spite of them it remains 
the most promising of the direct methods. 

Other possibilities arise from the fact that the eyes 
are the most gullable parts of the human being. In 
the cinema at present they are deceived about twenty 
times per second, and there may be means of carrying 
the deception still further. If an object is lit 
alternately, first from one side and then from the 
other, it gains an appearance of solidity which, as 
far as foreground objects are concerned, almost 
amounts to stereoscopy. The difficulty so far has 
been to provide a sufficiently powerful, rapidly flashing, 
light that could work synchronously with the camera. 

Now the grid controlled mercury arc lamp or 
‘“thyratron’’ has appeared, giving a highly actinic 
light which may be controlled electrically to give 
up to fifty flashes per second. The film studio of the 
future may have, besides its ordinary lime-light 
projectors, banks of thyratrons to left and right, 
giving apparently a steady light but actually flashing 
in time with the camera speed so that the left hand 
tubes are aglow for one exposure and the right hand 
tubes for the next. This would not necessitate any 
change at the projector end nor any special viewing 
apparatus. 
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Is the Kalahari Desert Drying Up? 


By the Rev. A. M. Chirgwin, M.A. 


The apparent drying up of the Kalahant Desert in South Africa is causing alarm among the natives and destruction 


to their pasture and cattle. 


In the course of a 40,000-mile tour through Africa the author visited this region and 


therefore discusses the problems at first hand. 


Is the Kalahari Desert drying up? There are as 
many opinions on this subject as there are people 
who speak about it. Professor Schwartz of Rhodes 
University believes that there is sufficient water 
Others, 
including those who live there, affirm that the desert 


available to irrigate the whole Kalahari. 


is much more waterless to-day than it was twenty 

years ago. 
The word 

connotation in South Africa as it does in England. 


e< 


desert’ does not carry the same 


In England people think of a desert as a wilderness 
of sand, treeless and arid, while in South Africa the 
word indicates a waterless tract, which may even 
support a considerable amount of animal and vegetable 
life. It is in this latter sense that the Kalahari is a 
desert. It is by no means as barren as the Karroo, 
or as treeless as the Orange Free State or even the 
Canadian prairies. It is a vast area, reaching from 
the Zambesi to the Orange River and almost from the 
Transvaal to the border of South-west Africa. There 
are men who have crossed it from end to end, but they 
almost can be counted on 

the fingers of two hands. eA 
The population is so sparse 
that, including Bushmen, 
it is probably less than one 
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per square mile. 

That there is less water 
than formerly to be seen 
on the Kalahari and in 
Bechuanaland generally is 
beyond dispute. When 
Livingstone discovered 
Lake Ngami in 1849 it was 
two hundred miles round ; 
in 1900 it was hardly more 
than a vast reed-encum- 
bered marsh ; to-day it is 
possible to motor for a 
whole day over the bed of 
the lake, which has been 
dry since 1925, and to see no water except in a mirage. 
The backwaters of Okavango River, which as lately 
as 1915 were the breeding and sporting grounds of 
hippos, are to-day the mealie lands of the Batawana 
people. Wells which twenty years ago needed only 
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In 1849 Lake Ngami was a hundred miles round; to-day it is possible to 
motor for a whole day on the bed of the lake. 


to be eighteen feet deep to yield abundant water 
supply to the trader, have now to be sunk to over a 
hundred feet. ‘‘ Will this process continue ? ”’ people 
are asking in some alarm. Is the crust of the earth 
rising in this part of the world? Is the water level 
receding ? Is so much water being pumped up by 
windmills that the supply is in danger of running 
short? Is the steady deforestation of Bechuanaland 
responsible, or is it just that we have struck a cycle 
of dry years ? 

The native peoples just accept the situation, without 
attempting to account for it. In any case it is doubtful 
whether they could offer an opinion of any value. 
But meanwhile their pasture is drying up, their cattle 
are dying and their children falling sick. The women 
will wait at the water-holes and wells from two to 
five hours, watching the water slowly seep in till there 
is enough for one of them to fill her vessel ; and even 
then it is vile and dirty stuff. How they avoid chronic 
dysentery and other diseases is a marvel. Some of 
them sometimes walk four miles to a well, wait for 
hours in a queue, only to 
see the supply for the day 
give out. Is it any wonder 
that they sometimes 
quarrel at the wells? The 
whole business is almost 
as pathetic to watch as 
it must be demoralizing 
toendure. Anything there- 
fore that can lead to an 
understanding of the cause 
of this water shortage is 
to be welcomed; for the 
tracking down of the cause 
is always a_ long. step 
towards the discovery of 
the cure. 

The theory that this part 
of the crust of the earth 
is rising, while the water 
keeps its level, has a certain attraction from the 
scientific point of view. Those who hold the theory 
point to the fact that rivers once above ground all 
the year round now flow underground and are dubbed 
““sand-rivers’’’; or to the fact that where a shallow 
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well sufficed a few years ago a deep bore-hole is now 
necessary to reach water; or they remind us that 
whereas formerly trees of many kinds flourished equally 
well in Bechuanaland, to-day those that thrive best are 
the ones that send their roots deepest. But to be quite 
frank it must. be 


admitted that this is a a 


a speculation rather 
than a- scientific 
theory. Sufficient 
reliable data have 
not yet been collected 
upon which to build | 
a theory of this kind. bd 
It will be a sad day 
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prove to be the true 
explanation, for it 
would mean that the 
Kalahari and _ in 
fact the whole of 
Bechuanaland would 
in time cease to be 
habitable. 

That the water level is falling would seem to be 
beyond dispiite. Springs that reached the surface all 
the year round in Serowe when Khama moved his 
tribe thither forty years ago, now only reach up as 
far as the bottom of a deep well. The explanation is 
possibly that Europeans, who have bored holes and 
set up windmills, are tapping these springs and taking 
from them the force of water that would otherwise 
enable them to reach the surface. Fifty years ago a 
mission station on the edge of the Kalahari found 
abundance of water at a depth of a few feet. To-day 
they have had to bore to a depth of eighty-five feet. 
A trader in the Bamangwato Reserve, when he started 
business twenty-three years ago, found that a sixteen- 
feet well gave him more water than he knew what 
to do with ; after eight vears he had to sink it another 
twenty feet ; twice since then he has had to bore 
deeper, and to-day he draws his water from a depth 
of over a hundred feet. Torty years ago a European 
obtained water in his garden at one foot, thirty years 
later it had fallen fifty feet. But the sinking of the 
water level is probably itself due to the drying-up 
process, and is therefore not so much a cause as an 
effect. Clearly the enquiry must be pressed further 
back. 

Is the cause to be sought in what is called “a cycle 
of dry years?’’ Have we struck a bad patch and 
shall we be more fortunately found in a few years’ 
time? Again this is an attractive and apparently 





NATIVES IN THE KALAHARI DESERT. 


The theory that the drving up of the desert mav be due to deforestation is here discussed ;_ the 
natives are thought to fire the forest belts in clearing the land for planting. 
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scientific theory. Certain it is that there has been 
very little rain in Ngamiland and the _ northern 
Kalahari generally since 1924. In that year there 
was a record rainfall in Angola, the watershed from 
which the Okavango, Botletle, and Tamalakane rivers 
get their water, and 
in 1925 Lake Ngami 
had considerable 
water and the 


northern Kalahari 
blossomed abun- 
dantly. Since that 


time, so the natives 
say, the rivers have 
not reached the bed 
of the lake, and it 
has remained dry. 
Livingstone dis- 
covered the lake in 
August, which is the 


—— 


Ss ae 
flood-time, and it is 
possible that 1849 
was towards the end 
of a cycle of wet 
years, and the lake had accordingly reached a record 
size. But Livingstone mentions nothing of this. 
There is not sufficient accurate data to prove the 
theory connected with a cycle of dry years. 

Is the cause to be sought in deforestation? This 
suggestion is gaining ground to-day. That thousands 
of acres of forest-trees are destroyed by fire every 
year in Bechuanaland no one will dispute. In some 
cases it is through sheer accident. In more cases 
it is due to design. Perhaps the farmer sets fire to 
the veld in the belief that the potash will improve the 
next year’s grass; perhaps a belt of forest is fired as 
the quickest way of clearing the ground for ploughing 
the land for mealies, and incidentally burning vastly 
more than is required; but more often the burning 
is done by native hunters, who can capture their prey 
with comparative ease by destroying the cover. 

To set fire to the forest-veld is an iniquitous 
proceeding as well as a punishable offence, but no one 
is ever caught, much less punished, and in any case 
punishment is no remedy. If the land is denuded of 
its trees, clearly the rain is unable to soak down along 
the roots to the sub-soil. Thus the springs lose their 
source of supply. Without the shade of the trees the 
soil is exposed to the torrential downpours of the rainy 
season ; it gets washed away and the bare rock left. 
What is needed is a vigorous policy of afforestation, 
not so much for the purposes of beauty, as for purposes 
of sheer life. 
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New Zealand’s Research in Agriculture. 
By Philip L. Soljak, M.A. 


In his article in July on scientific progress in the Empire overseas Sir Stephen Tallents mentioned the agricultural 


research carried on in New Zealand. 


Our Dominion Correspondent here deals in more detail with the problems being 


attacked which now cover a wide and varied freld. 


NEW ZEALAND is mainly a land of agriculture 
particularly of grassland farming. The development 
of her agricultural and pastoral industries has 
proceeded along three main lines: the _ pastoral 
occupation of large areas of native tussock country, 
principally in the South Island, for the production of 
wool; the use of tillage implements to convert wide 
tracts of easily ploughable fertile land into cropping 
the 
clearing of large areas of sub-tropical forest in the 


and grazing farms and fruit-growing areas ; 
North and South Islands, and the sowing of European 
grasses on this fertile soil, thus producing some of 
the finest dairying pasture in the world. Scientific 
research has, in recent years especially, played an 
important part in all three phases of the Dominion’s 


development. 
Experimental Farms. 


The various institutions for investigation, which 
work in close co-operation with the State Department 
of Agriculture, the Department of Scientific and 
Industrial Research, and the four colleges comprising 
the University of New Zealand, include the Canterbury 
Agricultural College, Christchurch, Massey Agricultural 
the Dairy Research Institute, the Plant 
Research Station—all at Palmerston North, near 
Wellington—the Wheat Research Institute, Christ- 
church, the State Chemical Laboratory, Wellington, 
the Veterinary Laboratory, at Wallaceville, near 
Wellington, and the Cawthron Institute, Nelson. 
Government experimental farms have, moreover, been 
established in most rural areas; within their scope 
comes the practical application of results in agricultural 
research, and the scientific training of farmers residing 
in their area. 

Canterbury Agricultural College, directed by 
Professor R. E. Alexander, offers full facilities for 
degree and research work. On the college estate of 
goo acres cropping, sheep, and dairy farming are 
followed along commercial lines, while pedigree sheep, 
cattle, horses, pigs and poultry are also maintained. 
Important research is being pursued on plant breeding 
in cereals. Some thousands of plots of wheat and 
oats are sown each year to test the results of selection 
and cross breeding. The product of these plots, when 
sufficiently tested, is sown for seed. Extensive work 


College, 


has also been in hand for some years in: the improve- 
ment of ryegrass, cocksfoot and red clover. 

Animal nutrition and production is also engaging 
the attention of Dominion scientists. Various grazing 
trials with sheep, and investigations into the part 
played by iodine in their feeding, have been carried on. 
Trials are also in progress on the breeding and feeding 
of pigs, slaughtering, and the exportation of pork 
under experimental conditions. In research on pasture 
management and manurial trials fields are devoted to 
special trials of rotational grazing and other systems 
of management, the work being extended to farms 
throughout the province. Research is conducted 
under strict systems of costing. Investigations into 
the economics of mixed and _ specialized farming 
methods in Canterbury are also carried on. Wool 
research in New Zealand was described in a previous 
article. Breeding experiments are conducted, together 
with a study of wool from the lamb to the grown 
sheep, a series of experiments to determine the effects 
of feeds on wool production, and a study of the various 
types of wools found in different districts. 

Massey Agricultural College, directed by Professor 
W. Riddet, provides similar facilities for research, the 
estate of 865 acres comprising a wide range of soil 
types suitable for dairy and sheep farming. Special 
work is carried on in wool research. Chemical investi- 
gations of the fats and greases serving to nourish wool 
fibres, and biological work affecting the growth and 
development of fibres are being pursued. Projects are 
under way in connexion with the growth-rate of wool, 
influence of medullated fibres, methods of selecting 
representative samples, influence of food on the yolk, 
and other phases of research. 


Research on Flax. 


In flax research, genetical work dealing with the 
breeding and selection of phormium tenax (New 
Zealand flax) is conducted on the college area, and 
in its laboratories. Valuable information is now 
available regarding improved varieties of flax, the 
conditions under which it may be profitably grown, 
its preparation for exportation, and the use of the 
fibre in new manutacturing processes. Pasture 
investigations deal principally with the strains of 
grasses which are components of New Zealand pastures. 
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The Dairy Research Institute, a branch of the 
Department of Scientific and Industrial Research, 
is engaged upon investigations affecting the quality of 
New Zealand dairy produce. Its laboratories, 
chemical and bacteriological, are at Massey College, 
as are also the experimental dairy factory and milking 
sheds. The institute deals with matters affecting 
the production of milk in relation to feeding, breeding 
and management of dairy animals and factors aftecting 
the manufacture of dairy produce of all 
descriptions ; the utilization of dairy by-products ; 
the economic aspect of the production, manufacture 
and marketing of dairy produce ; and the investigation 
of the suitability of types and models of dairy 
machinery, metals suitable for such machinery, and 
other engineering problems affecting the dairy industry. 
Special attention is at present being devoted to 
questions regarding the maturation of cheese, and 


its purity ; 


flavours of butter. 

The Plant Research Station, directed by Mr. A. H. 
Cockayne, has its laboratories at Palmerston North, 
and there are field stations in the vicinity and else- 
where in New Zealand. The investigations of this 
station embrace mycological researches into the 
diseases of farm crops; strain investigations of 
pasture grasses and clovers ; manurial investigations 
relating especially to pasture and cereal crops ; pasture 
yield researches and problems associated with the 
establishment and maintenance of pastures on different 
classes of soils in the Dominion; entomological 
investigations of insects affecting farm _ crops; 
researches necessary in connexion with the establish- 
ment of certification systems ; botanical investigations 
fundamental to these phases of economic research. 

By means of systems of certification it will be 
possible, rapidly and surely, to put into practice the 





CREAM TESTING, 
A view of the testing laboratory in a New Zealand dairv. 
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various advances made, so that standard returns from 
farming will show a steady increase. It is probable 
that no other branch of the research department's 
activities has such possibilities in this direction, as 
the foundation of the Dominion’s wealth rests on the 
use to which it puts its soil, pasture, and crop resources. 


The Selection of Wheat. 


The Wheat Research Institute, directed by Dr. 
F. W. Hilgendorf, is at Christchurch, and genetical 
laboratories and experimental areas are at Canterbury 
Agricultural College, in the same district. The 
institute conducts genetical studies leading to the 
breeding and selection of high-grade wheats suitable 
for the various districts and for the various require- 
ments of the Dominion ; chemical tests of cereals and 
cereal products; milling and baking tests of wheats 
and flours ; and economic investigations in relation to 
wheat growing and seed certification methods. 

The work of the institute has already done much to 
simplify the problems of harvester, miller, and baker. 
Results to date have affected the economic harvesting 
and storage of wheat, the provision of high and even 
grades of flour to millers, and the efficient use of milk 
in bread-manufacture, particularly in regard to the 
improvement of the wholemeal loaf. 

The Veterinary Laboratory is directed by Mr. 
C. S. M. Hopkirk, and conducts pathological investi- 
gations into diseases affecting all classes of farm 
animals and researches into the nutrition and diets 
of farm stock. The State Chemical Laboratory has 
as its chief chemist Mr. B. C. Aston, and is the head- 
quarters of the mineral contents of pasture 
investigations carried on by the Departments of 
Scientific Research and Agriculture. In addition, a 
wide range of investigations affecting soils, dairy 
products, and iodine in stock nutrition is in progress. 

The importance of the mineral composition of 
pastures is now generally recognized, as the thriftiness 
of stock is largely dependent upon the presence of 
suitable minerals in adequate amounts in the grass 
and clover upon which they are grazing. Kecent 
investigations in New Zealand testify to the curative 
effects of the ingestion of iron compounds in all cases 
of bush sickness, and to the value of top dressing of 
pastures with lime and superphosphate where sheep 
are affected with dopiness diseases. The bad balance 
of minerals in the diet of stock is, in most cases, readily 
curable, and large areas of land, whose value has been 
at a very low level, are now being brought into use. 

The Cawthron Institute, directed by Professor T. H. 
Easterfield, was founded on a private bequest, but 
additional funds are provided by the State for certain 
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The institute’s activities include 
the biological control of noxious weeds through the 


specified researches. 


use of insects which prevent their spread and growth. 
Success has already been achieved in the checking of 
gorse, blackberry and ragwort. Mineral content of 
pastures research is also carried on in conjunction with 
the State Chemical Laboratory. Research to date has 
enabled a complete picture to be made of the changes 
in pasture composition throughout the year, and the 
influence exerted on the composition by rainfall, 
The institute is 
engaged in forest biological research, dealing with 


manurial application and soil types. 


studies of insects harmful to exotic timber trees and 
measures for their control; and soil survey researches 
affecting the various types of soil occurring in the 
Nelson province, and in the volcanic districts in the 
centre of the North Island. Investigations indicate 
the necessary measures that must be taken to improve 
the mineral content of these areas. 


Fruit research at the institute includes manurial 
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and soil studies affecting orchard fruits ; entomological 
and mycological studies of fruit tree diseases ; root 
stock and scion investigations ; and cold storage and 
transport research. An experimental — orchard, 
containing 29 acres of mixed export varieties of apples 
and pears, has been acquired, and yield records of all 
trees have been kept. Cold storage researches at the 
institute are steadily revealing the best range of 
temperature and humidity for each variety of apple 
so that the amount of wastage during storage may be 
reduced toa minimum. Fruit research is shortly to be 
extended to many other orchard areas in the Dominion. 

This outline of research in New Zealand’s agricul- 
tural development will indicate the wide and varied 
significance of these investigations in the economic 
progress of the Dominions. Active co-operation in 
research throughout the Empire, although an invisible 
link, may easily prove to be one of the most effective 
means of binding together the British Commonwealth 
for the mutual benefit of its constituent parts. 
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Prize-winning Letters from Empire Readers. 


In the July tssue, which was devoted to the Empire, we tnvited correspondence from our readers overseas. 


The first 


six letters to reach us are published below, and in each case the writeris awarded a year’s subscription free of charge. 


RESEARCH IN NEW ZEALAND. 
To the Editor of DISCOVERY. 
SIR, 

The invitation to overseas readers in your July issue 
prompts me to forward this expression of my admiration for 
your journal, and thanks for the many informative articles. 

In this far corner of the Empire there are very few individuals 
keenly interested in science, and little opportunity to take 
part in discussions or listen to lectures on scientific subjects. 
It may interest you to know that some research work is being 
done in Southland, apart from the grassland and other 
experiments of the Agricultural Dept. The Research Committee 
of the Southland Acclimatization Society, of which I am 
Secretary, in conjunction with the Central Freshwater Research 
Committee at Christchurch, is actively collecting data concerning 
Many hundreds 
The major 


the life history of the acclimatized brown trout. 
of fish have been tagged and scale samples taken. 
part of the work has been done by enthusiastic anglers netting 
the rivers through the winter. 

Our rivers are well stocked, as many as 300 fish from 9g to 
27 inches long being occasionally taken in a single short haul. 
Evidence has been discovered pointing to the fact that the great 
majority of the smaller fish taken in the Aparima river are 
females, and probably do not spawn on the average until over 
This evidence will be tested next winter 
Three fish tagged 


11 inches in length. 
by miscroscopical examination of ovaries. 
last year were taken this month, the interval being 11 months. 
The scale samples are expected to furnish a valuable check on 
the empirical method employed to determine the annual growth 
rates. 

The central Committee has already published two bulletins, 
one on the growth rate of trout by Mr. Parrott, the field biologist 
of the Central Committee, and the other “ 
of trout-fishing in the Oreti (or New River), Southland, by 


on the depreciation 
Professor FE. Percival. Professor Percival shows that the fall 
in the average weight of trout from over 24 pounds in 1889 to 
half-a-pound in 1930 is probably due to a great increase in the 
number of anglers, the advent of the motor car and better roads. 
Improved transit has greatly increased fishing hours, and the 
fish are caught before they can grow to a large size. 
Yours sincerely, 
J. JAQUIERY. 
The Southland Museum, 
Invercargill, New Zealand. 





A READER FROM THE FIRST NUMBER. 
To the Editor of DISCOVERY. 

SIR, 
I do not suppose that we can claim to be among your 
most distant subscribers but we yield precedence to none in 
matter of time or consistency, for we have subscribed to Discovery 

for our school library ever since your first number. 
Here we have a very large secondary school with a distinct 
have found 


the sciences, and we Discovery 


particularly in 


bias towards 
stimulative and informative, the realms of 


physics, chemistry and biology-—-not to mention the more 


general fields of archaeology and travel. Had we not found it 
useful in the highest sense of the word, we should have been 
forced to discard it long ago; for circumstances forbid our 
subscribing to anything which we feel is not both educative 
and entertaining. 
Yours faithfully, 
CHARLES H. SHARP 

Perth Modern School, 


Western Australia. 





FROM A REMOTE VALLEY. 
To the Editor of DISCOVERY. 
SIR, 

Your journal has explored this valley and has discovered 
an admirer at once. I see that the July issue was the 151st 
number: where the other seven score and ten have been 
wandering I cannot guess, but of course there are many other 
valleys and back eddies and it will be long before all are 
discovered. 

The July number was devoted mainly to research in the 
Empire but Discovery covers a wide field, almost every advance 
in science being noted. The generous book reviews are a very 
helpful feature to overseas readers who like to know something 
of a book before ordering it. The type and paper are attractive, 
and even the advertisements most interesting. I must see more 
of it. 

Yours sincerely, 
J. W. WINson. 
British Columbia Ornithologists’ Union 


Huntingdon, B.C. 





“A VALUABLE JOURNAL.” 
To the Editor of DISCOVERY. 
DEAR SIR, 

The July number of Discovery has just arrived. I notice 
your invitation to overseas subscribers, and as I am about 
13,000 miles from you I am glad to accept it. For some years 
[ have been reading Discovery with much pleasure and profit, 
and my family and | look upon it as our most valuable periodical. 
I notice, however, that on your map (page 206), showing the 
addresses of subscribers, Sydney is omitted. Sydney is by far 
the largest city in Australia and about the second or third largest 
in the Empire—with about a million and a quarter inhabitants 
There must, | think, be other subscribers besides myself in this 
great city. 

Yours truly, 
H. S. BOWDEN 
Methodist Church of Australasia, 


Rochdale, Sydney, N.S.W. 





Other letters for which the prize is awarded were received 
from Miss N. Y. Wood, of North Sydney, N.S.W., 
that she is ‘‘ doing 1t now in the hope of being one of the six ”’ 


who writes 


she is very interested in our articles on anthropology; and 
lastly from Mr. Gerald Meighen, of Ottawa, Canada. 
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Correspondence. 


SIR RONALD ROSS. 
To the Editor of DISCOVERY. 

SIR 

Having had the honour of the friendship of the late 
Sir Ronald Ross, the following personal memories may be of 
interest to your readers. Koss was a poet as well as a man 
of science, and his ambition was to compose the Poetry of 
Science, As the writer also has tastes in the same direction 
we discussed, in the later years of Ross’ life, the publication 
His health, 
however, unfortunately gave way and our projected work 
together was not written, 


under joint authorship of a volume of this kind. 


I remember that, one day, he remarked : ‘‘ Poetry is a theme 
which has been to me more congenial than another with which 
you will more readily connect me.”’ Once, when I was having 
tea with him at Buckingham Palace Gardens, in 1924, he 
impressed upon me, with all the strength of his intense nature, 
that science is one of the very greatest subjects tor the new 
poetry of the future. If he had had the leisure Ross might 
well have become the great Pcet of Science. Sir Ronald's 
powers of artistic and melodious expression no less than his 
scientific insight made him the great man that he was; and 
it was undoubtedly his poetic imagination which enabled him 
to make the discovery for which he will always be remembered. 

Yours faithfully, 


Leighton-Branswold, Hunts. KENNETH HALLOWES 





A LAYMAN’S VIEW OF THE UNIVERSE. 
To the Editor of DIscovERY. 
SIR, 

I think your correspondent, ‘‘ A Constant Reader,”’ may 
comfort himself with the fact that all physical science is now 
‘in the melting pot,” all classical rules of thinking “ gone by 
the board ’’ and there is ample room again, as in the past, for 


‘ guesses at truth.’’ I otter you the following theory of my own 


to be pulled to pieces by your “‘ up-to-date ” physicist : 

It seems to me conceivable that the ether itself 1s travelling at 
some enormous speed—something greater than the speed of light. 
The sun and other bodies in space are floating down this stream, 
but offering enough resistance to its flow to produce all the 
forms of radiation that we experience. The resistance of the 


sun to the ether flow, acting like a heavy log thrown into a rapid, 
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deep river, produces an eddy in the ether (you may call this 
eddy a distortion of space-time continuum, if you wish). [n 
this eddy revolve the planets, at varying distances from the 
source of the eddy according to their different masses. Likewise, 
all the other massive bodies in space produce their respective 
eddies in the ether stream. The reason why the earth does not 
radiate energy like the sun is that it is protected by the eddy 
in which it revolves from the full force of the ether stream 
likewise, the other planets. The whole mass or combined mass 
of the radiating bodies in the universe produces an enormous 
eddy in the ether stream—this eddy is what we call space and 
is consequently curved and bends back on itself. 

As all these bodies gather speed, they are gradually approxi- 
mating to the speed of the ether flow and therefore offering less 
and less resistance to it 
clock is running down.’ 





radiation is growing less and “‘ the 
When resistance ceases, i.e., when 
all bodies in space have attained the speed of the ether flow, 
the universe eddy will have straightened out and the ether 
will flow on undisturbed. 


’ 


If vour correspondent now asks, ‘‘ What then lies outside 
this expanding bubble, we call space-time? ’”’ I would suggest 
something that is capable of existing in seven-dimensional space 
(i.e., six dimensions of space and one of time). 

Yours faithfully, 
J. L. STENHOUSE, 


Plymouth. Major. 





DISCOVERY FAR AFIELD. 
lo the Editor of DIscovERy. 
SIR, 

It is a pleasure to write articles for your journal as | 
know they reach the proper public; indeed, I was surprised to 
hear from a friend not long ago (incidentally a Trustee of the 
British Museum) who wrote to me from the Argentine about my 
article on the Canary Islands which had aroused his interest. 
By the next mail came a letter from Tanganyika Territory 
commenting on my account of the rare birds recently discovered 
in Kast Africa, with complimentary remarks about the drawings 
which you had specially prepared to accompany my article. 
So evidently Discovery goes far afield—and is appreciated ! 

Yours, etc., 
Davip A. BANNERMAN. 
British Museum (Natural History), 
London, 5.W.7. 





WIRELESS IN RHODESIA. 





A novel type of wireless apparatus 
in Northern Rhodesia which links 
up isolated administrative posts 
in the territory with each other, 
and with Government  head- 
quarters. Power is derived from 


a pedal-driven device, and 
communication has been main- 
tained satisfactorily over 


distances up to 500 miles. Lhe 

tvransmitter is the left-hand 

instrument on the box in _ the 
centre of the picture. 
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By V. K. Richards. 


Excavations in Mesopotamia for a Babylonian town recorded by Xenophon has led to the unexpected discovery of 


The wealth of objects unearthed throws important new light on Parthian art and 


architecture, and corrects the popular impression that the Parthians were a barbarous people without religion or culture. 


in this region; a well-built brick tomb of peculiar 
design and construction; and a great number of 


| Lost Cities of Mesopotamia. 
three ‘‘ lost cities’’ near Baghdad. 

A SEARCH for one lost city beneath the sands 

of Mesopotamia has developed into the fruitful 

exhumation of no less than three of them. Such, 


in brief, is the unique story of the recent American 
W. Waterman, of the 
department of semitics at the University of Michigan. 
The original objective of the excavators was the 
Babylonian town of Opis, mentioned by Xenophon 
as an important point on the historic march of his 


expedition headed by Dr. L. 


Ten Thousand Greeks. 
includes uncovering the remains of the Greco-Roman 
metropolis, Seleucia, and the Sumerian community, 
Akshak, as well. 
found to be superimposed upon the same site, at 
Tel Omar, about twenty miles south of Baghdad 
and two miles from the west bank of the Tigris. The 
expedition was organized by the Toledo Museum of 
Art and the University of Michigan, the Cleveland 
Museum of Art later joining the enterprise. 

Aerial photographs, obtained with the co-operation 
of the British Air Service in Iraq, constituted an 


Now the scope of the project 


Surprisingly enough, all three were 








important step in establishing the accuracy of Dr. 
Waterman’s surmise. Simultaneously he made the 
surprising discovery that the site of Seleucia lay 
Opis, while further 
that 
remains of 


superimposed on the site of 
beneath the 
Akshak, 


Hence, by 


investigation produced evidence 
latter were to be found the 
estimated to be at least 5,500 years old. 
delving into one comparatively small area, there could 
be revealed a continuous history of human occupation 
going back more than fifty centuries. 


A Parthian Palace. 


The first season’s work brought the excavators 
to a level that could be identified as Parthian and 
which, the following year, was found to include a 
huge palace, many interesting tombs, and a wealth 
of other highly significant material. Terra-cotta 
figures, fragmentary and complete pottery vases, gold, 
silver and bronze coins, household implements and 
architectural remains all played their part in assuring 
the party that here was a veritable mine of incalculably 
valuable data on epochs that have been treated but 
sketchily by the historians. 

Noteworthy among the first three seasons’ discoveries 





were a parchment manuscript, the first to be unearthed 


coins dating to the first century of the Christian era. 
The Parthian palace and the ruins in its vicinity 
yielded many rich finds, including coins and jewellery. 
Among the former were a caché of 214 mint-perfect 
silver tetradrachmae and numerous pieces dating to 
the reign of King Vologases III, A.D. 140 to Igo. 


Gold Bracelets. 


Jewellery brought to light included a real pot of 
gold containing eight separate pieces, all in perfect 
condition. In the collection were a pair of gold 
bracelets made of delicate, woven chainwork like 
loosely crocheted yarn, each equipped with clasps 
and set with four small pearls, a ruby and a turquoise 
gem; a pair of gold earrings, bell-shaped, of open 
filigree work, set with stones and having pendants 
ending in pearls; a third piece similar in size and 
shape to the earrings but differently decorated ; two 
gold rings, one having a peacock intaglio and the 
other a massive signet with a disc inclosing a six- 
pointed star as part of the design; and a circular 
gold brooch a little larger than an American silver 
dollar, set with multi-coloured, semi-precious stones 
in the design of a star. 

The earthen vessel which held this small fortune 
was so well protected by a covering shard that all 
the jewellery was as bright and beautiful as the day 
it was made. Besides their intrinsic worth, these 
pieces have great archaeological value in their design 
and workmanship. Even richer were the rewards 
reaped by the expedition during its fourth season, 
recently concluded. These finds and their significance 
are admirably summarized by the Parthian expert 
of the expedition, Dr. N. C. Debevoise, in his report. 

Excavations at ‘‘ Seleucia on the Tigris ’’ during the 
past season (writes Dr. Debevoise) have been largely 
confined to three upper levels, all of which are Parthian. 
Over 4,000 objects have been registered and the level 
and provenience set down. The importance of this 
material from the museum and historical standpoints 
can hardly be exaggerated. Interest in the great 
Parthian empire is just awakening and future students 
must turn to the collections and publications of this 


most important basis of their 


expedition as the 
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THE PARTHIAN PALACE FROM THE AIR. 


The remains of a huge Parthian palace were unearthed by the American expedition 
during the second season. together with many interesting tombs. 


researches. At present all the Parthian collections 
are not comparable to this year’s results alone, whether 
in the museums of Europe or America, either with 
regard to quality or number. Excluding the results 
of this expedition, about 80 per cent of the Parthian 
material now above ground has neither date nor 
provenance, and is therefore nearly valueless for 
research purposes. Many museums now in possession 
of Parthian objects are not aware of their presence. 
When the publication of this year’s results is com- 
pleted, this unlabelled material can be dated and 
assigned to the steadily increasing body of objects 
from the Parthian empire. 

The status of our knowledge on late Mesopotamian 
pottery is but typical of other classes of material. 
Dr. Debevoise states that analyses of three or more 
varieties of glaze found this year will be the first 
information thus far published on this subject for 
Mesopotamia. They may prove an important factor 
in determining the possibility of a Parthian origin 
of the green glaze of the Han period in China. Over 
225 shapes of pottery have been typed and drawn. 
Certain techniques such as_ burnishing, previously 
supposed to have died out long before the Parthian 
period, are now proved to have continued into the 
first century A.D. When this collection of pottery 
is published it will be the only work on the subject. 
It should be sufficiently comprehensive and definitive 
to insure its use as a general reference work for years 
to come. 

The architectural discoveries should take an 
important place with those of the Germans at Ashur 
and the Americans at Nippur. They will aid in 
establishing the historical development of design and 
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construction from Assyrian times into the Islamic 
period. The extensive use of carved cast plaster 
opens an almost unknown vista of ornamentation, 
the origins of which reach back as far as Assyria 
and the development of which may be seen in the 
geometric designs of post-Islamic days. Among the 
thousands of coins there are those which will enable 
us to settle important questions of Parthian chronology 
and to fix the time of certain kings’ reigns—in short, 
to aid in the elucidation of a very obscure corner of 
numismatics and history. These same coins will form 
a cross-check upon the dates assigned to occupational 
levels, architecture, pottery, and other objects found 
within them. 

In the history of the development of art, the material 
from the past season may play an important part. 
As examples of the goldsmith’s art the two finds of 
jewellery, totalling ten pieces, must be ranked with 
the best ancient examples. The pearls with which 
they are set still retain their lustre and are among 
the finest ever recovered from antiquity. Some 
twenty other gold objects, such as beads, set stones 
and earrings are all of remarkable quality. This is 
the finest collection of Parthian jewellery in existence 
and indicates that the Parthian goldsmiths possessed 
not only great technical skill but also a fine sense of 
proportion and design. As a product of the mixture 
of Hellenism and millenia of Oriental predecessors, 
Parthian art eventually came to influence the western 
world through its continued development in Sassanian 
and Arab times. That future excavation may reveal 
works of even greater artistic merit from the Hellenistic 
period is suggested by the ever-increasing quantities 
of marble objects found this season. 


Remarkable Documents. 


Among the written documents discovered this year 
were about sixty bitumen bullae stamped with dated 
inscriptions referring to the salt-tax. Some thirty 
others bear seal-impressions. A study of these may 
eventually settle the date of the Parthian capture 
of the city. A single clay tablet found in a mud-brick 
wall gives promise of the many tablets which will 
doubtless be found in early Parthian and Hellenistic 
levels to be uncovered next season. The find of 
parchments last season has definitely proved that 
such material may be preserved here at Seleucia, and 
chance may at any time reward us with such 
documents. 

In books not long out of print, the Parthians are 
passed over as a barbarous people without religion, 
art, architecture, or culture. For some years scholars 
have questioned this estimate and have searched 
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vainly for some connecting link between the culture 
of the Achmenidae and the civilization of the 
Sassanidae. To-day, Dr. Debevoise concludes, the 
publication of the results of the excavations at Seleucia 
will provide scholars with the means to begin the 
solution of that enigma. A complete catalogue of 
these finds, which are assuming an ever larger 
importance, would require vastly more space than 
is available here. A cuneiform tablet dated in the 
eleventh year of Mithridates, probably referring to 
the second of the four kings who bore that name, 
is among the later discoveries. The tablet is very 
small but has fourteen lines of text, three of them 
partially destroyed, and appears to be a religious 
rather than a business document. If its antiquity 
has been judged correctly it was inscribed in I12 B.c. 
A large gold coin covered with clear Cufic writing 
which mentions the name of Mohammed the Prophet 
is a prized relic of the Abbasid period. Large, round 
column bases point to important Greek architecture. 
Small objects in profusion have been brought 
to light daily as the dig was deepened. More than 
500 lamps were found during the last season’s work 
alone. Some are definitely of Parthian workmanship, 
while others, from lower levels, suggest more elaborate 
Greek and Roman types. Bracelets and rings are 
most commonly of bronze. Of the same metal are 
surgical or chemical instruments that have _ been 
found in large numbers. In bronze, too, are a few 
beautiful little statuettes—a cupid advancing leisurely 
with wings outspread ; a tiny warrior with his shield, 
lunging forward and falling on his side; a miniature 
panther lying with paws outstretched and head high ; 
a squatting ape; a bird with a woman’s head, hollow 
for use as an ointment pot; and, from among the 








ONE OF THE TOMBS. 


Arched openings on either side of this brick tomb indicate that it was originally 
entirely above ground, the entrance being through the arches. 
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JEWELLERY FROM MESOPOTAMIA. 


The jewellery discovered includes a fine pair of gold bracelets in woven chainwork, 
a pair of gold earrings, two gold rings, and many other objects. 


beads encircling the neck of a skeleton, a pendant 
in the form of a dog with ears and tail erect. 

Stone has been found in practically all conceivable 
shapes, from a miniature carnelian lion and a black 
agate hawk to great basalt rubbing-bowls, nearly 
two feet across. Glass objects are not very common, 
the most interesting being strips of coloured inlay 
work in green, blue, red, yellow, purple and black, 
with microscopic rosettes of different colours. 

Of special importance is the pottery. Huge cooking- 
pots and pitchers sometimes are found copied in 
miniature, probably for use as cosmetic-pots. Some 
of the jugs and bowls are glazed in rich blues, greens 
and browns that anticipate the famous Arab ware of 
Rakka. Smaller two-handled pitchers have near the 
bottom a hole with a spout—if a finger is held over 
the spout while the pitcher is filled and then, with a 
certain amount of care, removed, the contrivance gives 
a drink quite in the manner of the Syrian briek, the 
origin of which has always been much of a mystery. 

No little skill is shown in the bone and _ ivory 
work. A fragment of a small cylindrical ivory box is 
ornamented with a relief depicting a cupid, with hands 
tied behind his back, struggling at the end of a long 
rope, the other end of which is grasped by a restraining 
hand. Needles and hairpins have heads carefully 
carved in geometric patterns, or in the form of a bird 
at rest, or of a human figure or head. A knife-handle 
is decorated with a hunting scene—-a Parthian in 
long, tight trousers and short tunic, his face adorned 
with a sharp beard and fierce whiskers, is shooting 
with bow and arrow at fleeing antelopes, while below 
him another hunter is spearing a lion as it charges. 
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There are numerous little female idols with massive 
and towering head-dresses. Dice have been found 
which closely resemble those in use to-day, even the 
numbering being the same. 

Figurines of terra-cotta are almost as numerous as 
the pots and lamps. The women represented are 
regal in bearing and dressed in trailing robes. Their 
hair is arranged in a great variety of coiffures, some- 
times piled high on top of the head in great knobs. 
sometimes drawn back from the forehead in coils 
and curves, sometimes fastened in a low knot at the 
back of the neck. The men have quite elaborate 
hats, tall and pointed with corrugations up the side, 
peaked like a flat, shovel-staped blade, or tall and 
cvlindrical, for all the world like a modern ‘‘ topper.”’ 
The children usually have been caught in a simple 
and natural action. One sits with a puppy or piglet 
clasped tightly under his arm, only the ears and 
nose of the pet protruding from the loving embrace. 
One crooks his arm above his head to hold a pot 
on his shoulder. <As cupid, another rides joyously 
on the back of a huge goose, his arm closely circling 
the bird’s neck to steady himself. All these figurines 
were made in moulds, several of which have been 
found by the excavators. 

Marble and alabaster statuettes also give interesting 
proof of well-developed workmanship. Many of these 
have been painted and have inset eyes of glass. Thus 
are new and giaphic pages being added to the hitherto 
vague history of civilizations that flourished where 
Alexander dreamed of Empire; of Seleucia, the 


capital founded by Seleucus I; of Opis, where 
Nenophon camped before crossing the Tigris; of 


Akshak, the Sumerian town that vanished even before 
Babylon was known. 


The Study of Snakes. 


THERE are many living to-day who have occasion to 
bless the name of Mr. F. W. FitzSimons. the Director 
of the Snake Park at Port Elizabeth, whose serum 





has removed the terror of snake-bite. For now there 
is no need for it to be fatal, although the ablest doctor 
is helpless without the serum. It is effective both 
for viperine and cobrine snakes, and so probably for 
those of other regions as well. Mr. FitzSimons has 
just published an authoritative book* with many 
remarkable illustrations. 

The venom of the cobras is neurotoxic. It poisons 
the centres controlling the lungs, causing these to 
collapse, and it paralyses the inhibitory nerve which 





*Snakes. By F. W. FitzSimons. (Hutchinson. tos. od.). . 


_> 


Discovery-— November, 1932 


regulates the pumping of the heart, making the beating 
wild and rapid. A singular result is that the heart 
continues to beat some time after the breathing has 
ceased. A very small quantity of this venom is fatal, 
two drops being enough to kill a strong man. The 
viperine poison is haemolytic and a bigger dose is 
required. It has the effect of dissolving the corpuscles 
and rendering the blood vessels porous, so that the 
victim dies from profuse internal haemorrhage. For 
this reason alcohol, to which most men pin their faith, 
is not only useless but dangerous, as it accelerates 
the heart’s action. 


Useful Species. 


Snakes perform an important function in the 
economy of nature, preventing the increase of rodents 
and other noxious creatures. Pythons destroy great 
quantities. especially of the sugar-cane rat, Thyromys 
swinderenianus. The brown house snake, Boodon 
lineatus, is far more efficient than a cat in keeping 
down rats and mice, as it penetrates into their holes 
and destroys the young. Yet few men discriminate 
and must never miss an opportunity of killing their 
best friends. I[t is not generally realized how many 
enemies snakes have, even the most active and deadly 
species. Not only do mongoose, secretary birds and 
buzzards take heavy toll of them, but the great ground 
hornbill destroys many. A furmidable enemy is the 
monitor, Varanus niloticus, whose scaly hide is 
impervious to their fangs, while the lash of his tail 
breaks their back. Mr. FitzSimons cescribes a curious 
case of a lizard one foot long which attacked and 
actually killed a five foot cobra, which it was unable 
to eat, not having suitable teeth. That curious rock 
lizard, the Thorny Devil, Zonurus giganteus, a sturdy 
creature about a foot long, covered with horny spixes 
and knobs, killed a puff adder with its tail, its armour 
protecting it against the fangs. 

Man’s fear and dread of snakes is reciprocated and 
in captivity they often refuse food, sometimes actually 
starving themselves to death, so forcible feeding 
has to be applied, and even then they will reject their 
dinner unless a ligature be put on. Pythons are so 
sluggish that they have been nibbled to death by 
striped mice, and the author describes how a rat, 
put into a python’s cage as food, turned the tables 
by gnawing the monster’s flesh ; the great snake was 
so sluggish that he hardly bothered to push the 
intruder off. Puff adders are always surly and 
suspicious, but cobras can be tamed. It is generally 
believed in Africa that mambas will attack at 
sight, but probably in almost every case they are 


agerieved. 











Discove 


A repor 
1 


In the 
aroused 
schools, 
has Col 
determ1 
thermo} 
mittee 
Council 
Researc 
standar 
importe 
measur 
allow 
influenc 
mental 
loss fr¢ 
instrun 
conclus 
heating 
ventila 
eupath 
Station 
as a Sté 
Unti 
a room 
into ac 
of the 
put fo 
to dete 
too stu 
the ra’ 
body t 
its sm 
temper! 
grounc 
body | 
not of 


The 
walls a 
the po 
heat is 
The e 
theref¢ 
tempe 
air, a | 
is in 


» 1932 


eating 
heart 
ig has 
fatal, 
The 
ose is 
uscles 
it the 
For 
faith, 
erates 


| the 
dents 
eTeat 
rOMVS 
0040N 
eping 
holes 
inate 
their 
nany 
-adly 
and 
ound 
; the 
e 1s 
tail 
rious 
and 
able 
rock 
ordy 
es 


10ur 


and 
ally 
ling 
heir 
SO 
by 
rat, 
bles 
was 
the 
and 
ally 
at 
are 











Discovery—November, 1932 


305 


Measuring the Comfort of Rooms. 


A report just issued by the Building Research Board describes a new instrument for measuring the comfort of rooms. 
The effect of the temperature of the air and the heat which the body receives by radiation are recorded. 


In the last few years considerable interest has been 
aroused in the use of radiant heating for warming 
schools, offices, factories and other buildings, and it 
has come to be felt that the usual methods of 
determining the warmth of a room by means of a 
thermometer are not entirely satisfactory. A com- 
mittee was therefore set up by the Medical Research 
Council and the Department of Scientific and Industrial 
Research to examine the possibility of adopting 
standard methods of measurement. It is, of course, 
important to have an instrumental method for 
measuring heating and ventilation effects which will 
allow properly for the various. physical factors 
influencing human comfort, and also that the instru- 
mental method should be based on the rate of heat 
loss from a heated body. After examining various 
instruments and methods, the committee reached the 
conclusion that for the ordinary conditions of artificial 
heating, where humidity effects are negligible and 
ventilation does not vary between wide limits, the 
eupathescope designed by the Building Research 
Station will give reliable records and may be regarded 
as a standard instrument. 

Until quite recently, in determining the warmth of 
a room, the cooling effect of draughts was not taken 
into account nor was the influence of the temperature 
of the walls appreciated. In 1915 Sir Leonard Hill 
put forward the katathermometer as an_ indicator 
to determine whether a room is too hot or too coid, 
too stuffy or too draughty. This instrument measures 
the rate of heat loss of a surface at approximately 
body temperature (98° FI.) ; it is to be criticized for 
its smallness, which renders it oversensitive to the 
temperature and movement of the air, and on the 
ground that the surface from which the clothed human 
body loses heat to a room has an average temperature 
not of 98° F. but of approximately 75° F. 


Temperature of Walls. 


The temperature of an environment with air and 
walls at different degrees is not easily specified. From 
the point of view of comfort, it is the rate at which 
heat is lost from the body which seems to be important. 
The effective temperature of an environment has 
therefore been provisionally defined as “that 
temperature of a uniform enclosure in which, in still 
air, a body at 75° F. would lose heat at the same rate 
is in the environment.’ It should, perhaps, be 


emphasized that this scale of effective temperature 
does not extend above 75° F. At high temperatures 
changes in the humidity cease to be immaterial so 
far as heat losses from the body are concerned ; the 
environment, moreover, is warmer than is necessary 
for comfort. 


The American Scale. 


This scale differs, of course, from the American scale 
of effective temperature, which is an experimentally- 
determined index of a person’s feeling of warmth in 
air of known temperature,’ humidity and velocity. 
In order to avoid confusion, a joint committee of the 
Medical Research Council and the Department of 
Scientific and Industrial Research has recommended 
that the term eguivalent temperature should in future 
be used. The American scale, which takes humidity 
into account while ignoring the effects of radiation, 
appears to find its main application in the maintenance 
of comfortable conditions indoors in summer. In 
terms of our sensations we may say, “ It is colder now 
that the sun has gone in,’’ or “‘ Come round the corner ; 
it will be warmer out of the wind.’’ But when we 
attempt to express “how much colder” or “ how 
much warmer’’ it is necessary to have a scale of 
temperature. Human _ sensations are affected by 
acclimatization and are notoriously variable and 
individual. For accurate work, physiological sen- 
sations must be interpreted in terms of physical 
quantities capable of exact measurement. 

The eupatheoscope was therefore constructed for 
recording equivalent temperature. This is a physical 
instrument designed to measure and record a quantity 
similar to the physiological sensation induced by a 
cool environment. It is in the form of a black-painted 
hollow copper cylinder at 75° F., the loss of heat from 
which is recorded and scaled in degrees of equivalent 
temperature. The instrument is heated by means 
of lamps because they emit much of their heat by 
radiation, to which the copper cylinder and the 
thermostatic element quickly respond. A_ meter 
records the power supplied to the lamps. The power 
is recorded in degrees of equivalent temperature, the 
scale being determined by recording simultaneously 
the power and the air temperature, in still air, in a 
room with walls and air at the same temperature. 

The eupatheoscope requires only one scale of 
equivalent temperature. A sedentary worker finds 
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comfort in an equivalent temperature of 65° F., while 
a man engaged on light industrial work may lose heat 
at twice this rate and be comfortable in an equivalent 
temperature of 55° F. A conversely designed instru- 
ment would presumably require different inputs of 
heat to correspond with different human occupations, 
and this would necessitate additional scales of 
equivalent temperature. It may be asked why the 
instrument is so large and why it is not clothed like 
a human being. A smaller instrument would, like 
the katathermometer, be over-sensitive to loss of 
heat by convection and therefore less responsive than 
it should be to the influence of radiant heat. 

The eupatheoscope is a development of the 
eupatheostat, the first model of which actually was 
clothed. It was dressed in vest, shirt and jacket but 
the clothes were discarded because of the difficulty 
of specifying their insulation and the need of identical 
instruments for comparing the thermal requirements 
of different rooms. It the skin is maintained at a 
constant temperature, say 98° F., and the output of 
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heat is constant, the average temperature of the 
surface of the clothing will also be substantially 
constant. After the clothing was discarded the 
surface temperature was fixed at 75° F. The 
eupatheoscope is primarily designed for measurements 
in a warmed room and, for the relatively small 
temperature range under consideration, it is felt that 
little would be gained by the addition of clothing. 

The desirability of measuring the effect on the 
comfort of a room of the temperature and movement 
of the air and the heat the body receives by radiation 
has recently been felt not only in this country but 
also in America and for this purpose the eupatheoscope 
By its aid the 
influence of wood panelling upon the rate of warming 
of a room has been examined, and an interesting 


appears to be a valuable instrument. 


comparison has been made of different methods of 
Arrangements have been 
made for the eupatheoscope to be manufactured and 
placed on the market by the Cambridge Instrument 
Company. 


warming a_schoolroom. 


Christopher Wren as a Man of Science. 


THE fame of Christopher Wren as an architect has 
somewhat overshadowed his significance as a man of 
science. At the opening of the tercentenary exhibition 
in St. Paul's Cathedral, Sir Frederick Gowland 
Hopkins, President of the Royal Society, emphasized 
Wren’s influence on the beginnings of experimental 
science in this country. When the Royal Society 
was constituted in 1662, said Sir Frederick, the 
circumstances of the time were such that experimental 
science became fashionable and awoke the interest, 
real or assumed, of high society. In consequence, 
while the number of original Fellows was 150, only a 
small fraction were qualified experimentalists, and the 
genuine workers were not a little hampered by some 
of the amateurs, whose suggestions for research, 
though by no means happy, could not be altogether 
ignored. 

The Duke of Buckingham, for instance, desired 
that the alleged potency of the powdered horn of the 
unicorn in the destruction of spiders should be tested, 
and himself provided a powder with which the savants 
proceeded gravely to experiment, making, for instance, 
a ring of the powder and placing spiders in the centre. 
The arachnids, however, consistently crossed the ring 
with great indifference. Such a frivolous quest as 
this could be contrasted with Robert Boyle’s studies 
of the physics of the atmosphere, which, not without 
These were 
to become the foundations of wide aspects of physics, 


Wren’s assistance, were then proceeding. 


and for a thousand applications of scientific knowledge. 
To the majority even of the cultivated minds of the 
day the innate potentialities of the new method of 
inquiry were unrealizable. Only to the very few was 
They saw that though 
the first steps of experimental science might be 
faltering, they could not fail, if directed aright, to 
lead to the heights of knowledge. 

To this faith, said Sir Frederick, and to the early 
endeavours it inspired, Wren contributed in truly 


vouched a vision of the future. 


remarkable measure. To his professional knowledge 
of astronomy he added high qualifications as an 
anatomist, and he was one of the first to perform 
blood transfusions, which, with our present knowledge 
of detail, were now saving many human lives. He 
was learned as a physicist, and incidentally an accom- 
plished mechanic; his quantitative studies of the 
motion of the pendulum, for instance, won gratitude 
from Newton himself. Wren was also deeply interested 
in microscopy. To his enthusiasm and helpfulness his 
colleagues were always in debt. In 1680 he was 
elected President of the Society. 

Sir Frederick said in conclusion that, while for 
the multitude Wren’s fame must always depend on 
the accomplishments of his art, it was well to 
remember that in science he helped to lay firm 
foundations for many abiding structures of the intellect. 

The exhibition is to 
November 12th. 


remain open until 
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Impressions of the Prehistoric Congress. 
By Stanley Casson. 


The archaeology of Egypt and the East has been fully explored for many years, but the scientific study of British 


pre-history has been a post-war development. 


Special attention was paid to this aspect at the Congress of Prehistoric 


Science, of which the following is a brief impression. 


Ir would be impossible in the course of one short 
article to summarize all the important results of the 
Congress of Prehistoric Sciences held this year in 
London. The attendance, particularly of foreign 
delegates, was large, and the number of papers 
considerable. Only the more important points raised 
by papers are here recorded. The period of the 
emergence of early man, as might have _ been 
expected, gave rise to the most acute and controversial 
discussions. Professor Elliot Smith rejected the 
claims of the Palestinian skulls to any great antiquity 
and claimed for the new London Skull, recently found 
in the City, an antiquity far exceeding that of any 
human remains hitherto found. 


Windmill Hill. 


Perhaps one of the most important contributions 
to the Congress was Mr. Alexander Keiller’s first full 
account of his exhaustive excavations on Windmill 
Hill near Avebury. His own private museum, specially 
opened for the Congress, was an admirable supplement 
to his statement of the facts. Windmill Hill, standing 
some 600 feet above the sea level, is the only large 
Neolithic settlement that has been fully and scienti- 
fically excavated in England. Some smaller sites at 
Abingdon serve to confirm the conclusions reached by 
the excavator. At Windmill Hill was a settlement 
of great size, long occupied and little damaged by 
subsequent settlers in the neighbourhood. The outer 
ditch measures 1,250 feet in diameter. From Mr. 
Keiller’s finds we now know a very great deal indeed 
about the daily life and social condition of Neolithic 
peoples. 

A perfect example of the skeleton of a domesticated 
dog was found, and large quantities of the bones of 
sheep, goat, pigs and oxen occurred throughout the 
strata. A complete skeleton of a pig and of a goat 
were found, thus making it now possible to establish 
with some exactitude the character and species of the 
The skeleton 
of a child was of particular value since it proved to be 


domesticated animals used at this time. 


dolichocephalic, as are the skeletons of the Long 
Barrows. 
suffered from measles, a fact of great importance in 


Its teeth showed signs of the child having 


the history of medical science. No traces whatever 


of warlike conditions were found, and the circum- 


vallation of the site by ditches was probably for 
purposes of keeping the stock within bounds. 

Finds of stones of types not known in the 
neighbourhood suggested connexions with Wales or 
scotland. It is remarkable that no traces of the 
horse have yet been found on the site. The importance 
of Windmill Hill cannot be over-estimated. Its 
proximity to Avebury shows that this particular part 
of Wiltshire had a considerable importance at the 
earliest period. Those who attribute the building 
of Avebury circles to people of the late Neolithic 
period may thus find the immediate ancestors of the 
circle-builders in the vicinity. Mr. Curwen’s researches 
into the Neolithic camps of Britain, which had in no 
sense been properly distinguished from the Iron Age 
camps before the war, now finds full illustration 
in the great settlement at Windmill Hill, the excavation 
of which constitutes one of the most illuminating of 
recent contributions to British archaeology. 

The contributions to British archaeology at the 
Congress naturally were more numerous than those 
to the archaeology of other lands. But among the 
most interesting papers was that of Miss Caton 
Thompson on the Oasis of Khargain Egypt. Windmill 
Hill, to judge by the plant remains, had in Neolithic 
days been in a damper and more overgrown Britain. 
So at Kharga remarkable evidence was forthcoming 
for considerable dampness in what is now arid desert. 
Petrified leaves made it possible, to some extent, to 
reconstruct the flora. To Egypt also was given the 
priority of all Neolithic culture in the western world 
in a paper by Professor Oswald Menghin of Vienna. 


Discoveries at Lesbos. 


The Bronze Age world of the Aegean was not coveied 
so extensively by contributions, but Sir Arthur Evans 
discussed in a most important paper the vexed 
question of the interaction of Cretan and Mainland 
cultures. For the earliest periods in the Aegean the 
recent finds at Lesbos were illuminating, as indicating 
a unity between island culture and the earliest settle- 
ments of Troy in the third millenium B.c. 

Celtic art and archaeology in Britain was fully 
discussed by Mr. Leeds and Mr. O’Neill Hencken, 
whose researches in Ireland and Cornwall are well 
known. Mr. Hencken’s views on the route followed 
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by the tin trade of Cornwall were in some respects 
revolutionary. His suggestion of the intermediary 
character of the Veneti in conveying Cornish tin to 
the mouth of the Loire and the Garonne, and so to 
Massalia, largely disposes of the old Phoenician claims. 
His rejection of the Iberians as the immediate invaders 
of South-west England, in opposition to the views put 
forward by Mr. Leeds, and his preference for a direct 
invasion from Britanny help to clear up a difficult 
and disputed point. 

As a sequel to the study of Celtic art Mr. Kendrick’s 
views on Saxon ornament and jewellery were of great 
Mr. Leeds had detected the survival of Celtic 
enamelwork of pre-Roman days into post-Roman 
Britain. 


value. 


A great renaissance of art in the seventh 
century A.D. linked up this post-Roman art with the 
Saxon period. Exactly how perfect in technique was 


Saxon goldwork was fully explained by Mr. Kendrick, 
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though what context archaeologically could be given 
to the Arthurian period he was not in a position to 
say. Further excavation in the west of England is 
essential to throw light on this particular problem. 
The penetration of Saxons to the farthest shores of 
the west was definite, and finds like the Trewhiddle 
Treasure suggest a certain give-and-take between 
Saxon and Celtic. 

Of the many scores of papers read to the Congress 
these notes give merely some of the more important 
points that emerged. It was clear that while the 
archaeology of Egypt, the Near and Middle East and 
of Central Europe had been fully studied for at least 
the last twenty-five vears, the scientific study of 
British pre-history was largely a post-war development. 
The inter-relation of British pre-history with that of 
Europe was fully developed ; that was, perhaps, the 
most important service which the Congress rendered. 


Election ‘‘ Ballots’ from Ancient Athens. 


THE discovery of “ ballots ’ cast in Athens in 483 B.c. 


is announced by Professor Leslie Shear in the 


Princeton Alumni Weekly. They were found during 
the excavation of the agora at Athens, which is being 
carried out by the American School of Classical Studies, 
as described in the March issue of Discovery. It 
is believed that these ‘ ballots ’’ were cast when the 
people of Athens ostracized Aristides and Themistocles, 
two of their leading citizens. 

The “ ballots ” 


met in public assembly, each citizen bringing with 


are pieces of pottery. The people 
him an ostracon (a sherd of earthenware) upon which 
he inscribed the name of the man whom he wished 
to be ostracized. If six thousand “ ballots ’”’ were 
cast altogether the man with the largest number 
made out in his favour (or disfavour) was obliged to 
leave the city for ten years. The method of voting 
is well known to classical scholars, since Plutarch has 
described it fully, but before Professor Shear’s find 
only four ostraca had been discovered. In the past 
archaeologists have found sherds with the names of 
Xanthippos, and Themistocles, but the 
sherds made out against Aristides is the first ever 


Megacles, 


seen by modern man. The Themistocles ostracon 
found by Professor Shear is the second. 

The ostraca were discovered in Athens just as the 
excavators were finishing their work for the season. 
Workmen were demolishing an old shanty near the 
excavation site under the wall of the Theseum, when 
they found an ancient well. The well was explored 
by Mr. H. A. Thompson of the University of Michigan, 


a member of Professor Shear’s staff, and in it he 
found the sherds. All of the ostraca found so far 
have been from the first quarter of the fifth century 
B.c., which agrees with Plutarch’s statement that the 
institution of ostracism by vote of the citizens was 
generally period. He 
taking of the vote as follows : 


used in this described the 

“It was performed, to be short, in this manner : 
I veryone took an ostracon, a sherd, that is, or a piece 
of earthenware, and carried it to a certain part of the 
First, the 
magistrates numbered all the sherds in gross (for 
if there were less than 
imperfect) ; 


market-place surrounded by wooden rails. 


6,000 the ostracism was 
then laying every name by itself, they 
pronounced him whose name was written by the 
larger number, banished for ten years without loss 
of the enjoyment of his estate. As, therefore, they 
were writing the names on the sherd, it is reported 
that an illiterate, clownish fellow, giving Aristides his 
sherd, supposing him to be a common citizen, begged 
him to write Aristides upon it ; and he being surprised 
‘ Not 
‘Neither do I know the man, but 
I am tired of hearing him everywhere called The Just.’ 


asked if Aristides had ever done injury to him. 
at all,’ said he. 


Aristides, hearing this, is said to have made no reply 
but returned the sherd with his own name inscribed.”’ 

The banishment was sometimes regretted by the 
people of Athens, and an example of this recon- 
sideration is given in the case of Aristides who was 
recalled from exile and later commanded the Athenian 
army against the Persians at Marathon. 
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The Discipline of the Gold Standard. 


By Norman Crump. 
Assistant Editor of ‘‘ The Banker.”’ 


Events of the past few months have caused much ill-informed controversy to accumulate round the questions of currency, 


monetary policy and the gold standard. 
than ts usually possible. 


IT is convenient to begin this discussion with the 
chief purposes and the necessary attributes of money. 
Money is usually said to have three main functions : 
it is (I) a medium of exchange; (2) a measure of 
value ; (3) a means of storing-up wealth. 

The first function needs little explanation, and 
it is only necessary to point out that the use of money 
overcomes the time element as well as the space 
element that impedes simple barter transactions. 
Once money is in common use, the vendor of produce 
cannot only spend the money he receives in a different 


place, but he can also spend it at a different time. 
Price-Level. 


The second function really arises out of the first. 
If money is to be a medium of exchange, it becomes 
necessary to price everything that is bought and sold 
in terms of money. It may, however, be convenient 
to recall that the conception of a general price-level 
can become very misleading. It is impossible to 
measure its absolute height, and all that can be 
measured is its change between one date and another. 
Again, the average or general price-level does not 
determine the price of a particular commodity, but 
least) the 
particular price determines the average. The most 
that changes in the general price-level can be said to 
measure is the intensity and direction of some general 


(from a mathematical standpoint at 


monetary force which is operating upon all prices alike. 

The third function arises out of the time element 
referred to above. It raises questions far beyond 
the scope of this article, so that all I will say is that 
much depends on the kind of money that is used to 
store up wealth—whether gold, bank-notes, or bank 
deposits. This brings us to the form money takes. 
The adoption of the precious metals came naturally 
from the fact that they possessed all the necessary 
attributes of money, for they could be made into 
coins of various denominations, which were uniform 
in character, portable and durable. Above all, the 
supply of the precious metals was strictly limited, 
and could not be expanded indefinitely at the will 
of an individual or Government. 

As the world developed and progressed, however, 
it became clear that the amount of gold and silver in 


This article examines these questions from a more detached standpoint 
The author thinks it only fair to add that the article represents solely his own views. 


existence was insufficient to meet the world’s monetary 
needs. It is true that in theory a shortage of money 
can be rectified by a reduction in prices—in simple 
language if there is too little money to go round, 
then each unit of money must measure more goods. 
In practice, however, a severe and prolonged fall in 
prices, such as this process entails, has such a 





deadening effect upon progress and creates so many 
inequities and maladjustments that, if the world is to 
develop, some means must be devised of making the 
money in existence keep pace with the demand for it. 
It is no coincidence that the Spanish gold discoveries 
of the sixteenth century brought the mediaeval era 
to an end, or that the recovery from the hungry 
‘forties came at the same time as the Australian and 
Californian gold discoveries. 

Still, the main extension in the supply of money 
has arisen not from the opening up of fresh gold 
fields but from the development of credit instruments, 
such as the bank-note, the bill of exchange and the 
cheque. To-day in most countries, the money in use 
is not gold at all, but the bank or currency note and 
the cheque ; and while gold and the note are alone 
legal tender, cheques are so generally accepted as to 
make the distinction of little practical importance. 


The Guiding Principle. 


Now the guiding principle of credit instruments is 
that if the holder so desires he can change one of them 
into gold. Thus a cheque can be cashed at the bank 
upon which it is drawn—or indeed at any bank at 
which the holder is known. It is true that the cash 
given in return may take the form of notes, but then 
the notes in their turn can in theory be encashed 
for gold at their bank of issue. The original reason 
why people accepted cheques and notes, or kept their 
money in the form of notes or a deposit at a bank 
was that they regarded such notes or deposits as 
being “‘as good as gold.”” The moment they lost 
that confidence, the notes were at once encashed 
or the deposits withdrawn. 

This imposes a high degree of discipline upon bankers 
and others who are responsible for the creation of 
credit instruments, so much so that in most countries 


their operations are circumscribed by law. Thus the 
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bank which issues notes engages either to maintain a 
definite minimum ratio between the gold it holds 
and the notes it issues, or else to impose a definite 
limit upon the fiduciary portion of its note issue—that 
Again all 
banks, whether the central bank which acts as the 
banker to all the other banks, or the commercial 


is, upon its notes not covered by gold. 


banks which keep the accounts of the public, maintain 
definite ratios between the cash they hold (whether 
gold, notes, or balance with the central bank) and 


If the ratio falls too low, they sell 
securities, call in outstanding loans, refuse fresh loans, 


their deposits. 


and do everything they can to raise fresh cash and 
reduce deposits. 

The guiding principle is a familiar one. The bank 
of issue keeps sufficient gold, and the other bank 
keep sufficient cash, to meet all likely demands from 
the public and also to keep a reserve in hand for 
Once the public are satisfied that they 
can get gold the moment they require it, it is a 


emergencies. 


psychological fact that the public will cease to ask 
for gold. If confidence has been maintained over a 
sufficient period, if the public have become accustomed 
to use other forms of money, and above all if confidence 
is still maintained at the time such action is taken, 
it is even possible for the Government to relieve the 
bank of issue from its obligation to encash its notes 
for gold without causing a panic or bringing about 
a depreciation in the purchasing power of money 


and a rise in prices. We proved that a year ago. 


Automatic Discipline. 


The real function and value of the gold standard—or 
indeed of any sound currency system—is that it 
imposes an automatic discipline upon the nation as 
well as upon the banking fraternity. The reason is 
that gold is the common denominator of all gold 
standard countries, and in the last resort outstanding 
indebtedness between nation and _ nation, after 
off-setting all current debits and credits through the 
mechanism of international banking and the foreign 
exchange market, has to be discharged in gold. Ifa 
certain country lives beyond its means, indulges in 
over-trading or speculation, or adopts a_ standard 
of living in excess of its productivity or indulgences in 
other forms of national excess, it will lose gold, just as 
the individual who lives an extravagant life finds his 
bank balance rapidly shrinking. Now if a country 
loses gold, the bank of issue has to retire part of its 
notes. This deprives not only the public but the 
commercial banks of part of their cash and so the 
banks in their turn have to curtail credit, call in 


their loans and reduce deposits. As the banks work 
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on ratios, a small loss of gold necessitates a_ big 
contraction in the supply of money, so that prices 
come down, enterprise and speculation are checked, 
and in short the extravagant nation is brought up 
with a round turn. 


Proper Perspective. 


I have insisted upon the disciplinary aspect of the 
gold standard, because this view places in its proper 
perspective much of the ill-informed criticism of the 
gold standard that is heard to-day. The most that 
can be said against the gold standard is that it has 
for the moment imposed upon most countries a more 
rigid discipline than circumstances beyond their 
control allowed them to tolerate; for a nation, just 
like an individual, can at times be made bankrupt 
not entirely through its own fault. The initial causes 
of the recent troubles of ourselves and other nations 
were nothing to do with the gold standard at all, 
though it is arguable that the world’s attempts to 
maintain the gold standard form an _ important 
secondary cause of the crisis. If I had to outline 
the initial causes of the 1929-32 world crisis, I would 
point to war debts and reparations ;_ tariffs and other 
trade restrictions; the speculation of 1926-29; and 
to the prevailing rigidity of wages, taxation and 
certain other costs of production. 

Debts and tariffs between them meant that countries 
who wished to discharge their external obligations in 
goods, and so conform to the rules of the gold standard, 
were unable to do so, and so either had to adopt 
the fatal course of re-borrowing, thereby adding to 
their total burden, or else to lose gold to their creditors. 
The extent of these gains and losses since 1928 when 
the franc was revalued are shown in the following 
neutral ’’ countries. 


‘¢ 


table, which also includes certain 
All figures represent central bank holdings and are 
extracted from the Banker. They are given in millions 
of pounds, foreign holdings being converted at the 
par of exchange. 


Oct., Sept., Sept., 

1925 1931 1932 
England a oe 165.1 134.3 138.9 
UU. ose me vane 539.3 712.1 569.8 
France 247.3 $71.5 662.0 
Belgium ~— 23.1 40.4 74.8 
Holland _ ma 35.9 54.3 85.2 
Germany _ s+ 125.4 71.8 40.7 
Switzerland _... i 18.6 47.1 104.8 
Italy... _ ~— 54.0 58.1 62.2 


Germany's losses and France's gains are the most 
striking movements. America gained until a year 
ago, but has since lost heavily owing to loss of 
confidence in her powers to resist the crisis and the 
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withdrawal of foreign balances. The increase in 
the gold holdings of the neutral powers is largely 
due to the decision of their central banks to hold 
gold instead of “‘ gold exchange’”’ (7.e., foreign gold 
currency balances and bills) against their note issues. 
They were driven to this decision by the depreciation 
of their sterling holdings following the _ British 
suspension of the gold standard. 

Unfortunately neither the losers nor the gainers of 
this gold were willing to keep the rules of the game. 
The fatal mistake made by the chief gainers, 7.e., 
the United States and France, was that they did not 
permit their new gold to expand commercial credit 
and inflate internal commodity prices to the point 
where their tariffs became neutralized. Had they 
done so, their debtors could have overcome the tariffs 
and discharged their debts in goods. Instead the 
United States kept her new gold from _ inflating 
commodity prices, but let it break loose in the stock 
markets, so that the big and unjustifiable stock price 
inflation of 1927-29 took place, with its subsequent 
and inevitable collapse which has shaken confidence 
and spread ruin all over the world. France, on the 
other hand, never let her new gold do anything at all, 
so that for all practical purposes the gold lost by the 
debtor countries was either abused or withdrawn 
entirely from use. 

Our share of the blame is somewhat difterent. 
Part of the discipline of the gold standard is that a 
loss of gold entails a reduction of prices, and if that 
reduction is to be adequate or equitable, it should 
take place all along the line. This is_ particularly 
necessary when a number of countries are losing gold, 
and so are having to restrict credit and reduce prices, 
for a country that stands out, finds its export trade 
disappearing and its import trade increasing, solely 
because its prices are above the world level. As a 
result it loses still more gold, and the need becomes 
even more urgent than before. This was the mistake 
we committed. We tried to maintain our 1925 wages, 
taxation and standard of living at a time when 
everyone else was having to contract. In short, we 
broke the rules of the gold standard game, and a year 
ago had to pay the penalty. 


Keeping the Rules. 


It is, however, arguable that when once people had 
begun to break the rules, it was futile and indeed 
harmful to continue the gold standard, and that it 
would be still more dangerous to attempt to restore it, 
before the world was once more ready or able to keep 
the rules and accept the necessary discipline. Granted 
that such non-monetary factors as debts, tariffs and 
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speculation set in motion the world-wide fall of prices, 
it is possible that the general attempt to maintain 
the gold standard as long as possible accentuated the 
fall, and that a more accommodating monetary 
system would have checked the fall before it had 
gone too far. It is also true that the fall in prices 
rendered the burden of all debts, both national and 
international, and both public and private, still more 
intolerable, and so further impaired the _ world’s 
natural recuperative powers. The real lesson of the 
past few years may be that the discipline of the gold 
standard was more severe than people could stand. 
Whether it was more severe than they ought to have 
stood is quite another question. 


The Real Question. 


Still that is now past history, and all that I wish 
to make clear is that in normal times the gold standard 
provides a salutary discipline, and that its operation 
was not the original or principal cause of the present 
crisis. The real question is whether the gold standard 
can be or ought to be restored; or if not, what can 
be put in its place. The short view has already been 
given. Unless and until we and other countries are 
able and willing to keep the rules, it is futile to restore 
the gold standard, for at the first strain it would only 
break down once more. In the meantime, however, 
the absence of the automatic discipline of the gold 
standard imposes upon us the need for even greater 
self-discipline than usual, and this is a point which 
might well be borne in mind by those who too lightly 
assume that the crisis of last year, with its need for 
special action and vigilance, is over. 

Granted a settlement of the debt question, a 
reduction of tariffs to a reasonable level, the redis- 
tribution of French and American gold hoards, and a 
reasonable elasticity of costs, the long view hinges 
upon whether the increase in the world’s gold stocks 
keeps pace with such expansion in trade as is desirable ; 
or alternatively whether we can psychologically assume 
that frame of mind which permits us to embark upon 
fresh enterprise in face of a stationary or declining 
price-level. 

It is an open question whether the world’s 
gold stocks will increase at a sufficient pace, and 
if not, either the gold standard will have to be 
modified or else we will have to accommodate ourselves 
to a declining price-level. This last will demand of us 
courage, extreme elasticity of prices and costs, and in 
particular the avoidance of huge long-term fixed 
interest debts, which commit us to rigid interest 
payments over an excessive period of years. Fluidity 
of debt charges will be as essential as fluidity of wages. 
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If, on the other hand, we decide to modify or 
abandon the gold standard, what are we to put in its 
place? The ideal would be a completely non-metallic 
monetary system, for the opponents of the gold 
standard have this much on their side, that it 1s 
illogical for the world level of prices—changes in which 
produce arbitrary redistribution of wealth—to depend 
upon something so uncontrollable as the amount 
of gold in existence. Unfortunately, there is reason 
to fear that such an ideal monetary system would 
demand an impossible amount of skill from those 
responsible for its management, and far too great 
a sense of discipline from the world at large. 

The first obvious modification is some regulated 
extension of the credit system, so that a given amount 
of gold can form the basis of a greater amount of 
acceptable money. One _ possibility would be _ the 
mobilization of the world’s gold under the control of 
(though not in the physical possession) of some central 
pool (conceivably the Bank for International Settle- 
ments) with the avowed object of inserting yet another 
This again is under 
present conditions somewhat idealistic, and it may be 
more practicable to be content with a modification 


laver in the credit pyramid. 


of central bank ratios, so that the gold they hold 
will go further. This has already been suggested by 
the Gold Committee of the League of Nations. 


Bimetallism. 


The other possibility is bimetallism, or the mixture 
of silver and gold. This would have the great 
advantage that it would stabilize the exchanges 
between the gold and silver using countries, and 
could also be done in such a way as to restore the 
purchasing power of silver which has been destroyed 
since the war mainly by the wholesale demonetization 
of silver token currencies by the gold standard 
countries. The real danger is whether the adoption of 
bimetallism and the opening of the monetary gates 
to silver would not impart excessive laxity to our 
monetary system. The actual and potential supplies 
of silver would need very careful assessment before 
bimetallism could be blindly embarked upon. 

So we are in the end brought back to the real point 
at issue. Can the world discipline itself against excess 
or does it need some automatic regulator of its economic 
attairs’ The fact that in a time of extreme stress 
such as the past eighteen years the world has ended 
by breaking its regulator is not necessarily an argument 
against its use In more normal times. It is indeed a 
question whether recent experience has not shown 
that what the world really needs is more rigorous 
means of self-control. 
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Book Reviews. 


Tribes of the Ashanti Hinterland. By R. S. RatTrTrRay. 
(Clarendon Press. 45s.). 


In ‘‘ The Life of Mary Kingsley,’ which appeared a few days 
only after the publication of this book, Mr. Stephen Gwynn 
quotes Captain Rattray as saying that Mary Kingsley was 
‘the greatest white woman who ever visited West Africa ”’ 
and that she was “ inspired.’’ The reasons for this opinion, 
which is not exaggerated, becomes apparent when the two 
books are placed side by side. Mary Kingsley’s campaign of the 
late ‘nineties to secure just administration in West Africa 
sowed the seed which has come to full flower in the work of 
Captain Rattray in the Political Service of the Gold Coast, and of 
those who hold similar official positions under the Government 
of Nigeria. When Mary Kingsley entered the controversy over 
the imposition of the Sierra Leone hut tax in 1897, she contended 
that it was an injustice because in the eyes of the natives, of 
the hinterland it violated rights of property which had not 
been touched by their treaties. Generally she held that, other 
things being equal, justice to the native was to be best attained 
by an administration which respected native institutions. 
Thanks to Lord Lugard, government of the native through native 
institutions is now an accepted principle of administration in 
West Africa. It is obvious that before it is possible to administer 
native affairs through native institutions, something more than 
a mere superficial knowledge of those institutions is necessary. 
Hence the appointment of anthropological officers of the 
governments concerned, and the valuable ethnographical 
studies—valuable scientifically as well as in the administrative 
sense—which have been produced in the course of their official 
duties by Talbot, Meek and others in Nigeria, and by Rattray 
in Ashanti. In‘ Tribes of the Ashanti Hinterland ’’ the author 
has embodied further material, collected by him as a necessary 
preliminary to any introduction of “ indirect rule’ among the 
peoples of the remoter areas now under the jurisdiction of the 
Gold Coast. 

Two years were devoted to the study of the tribes who inhal it 
the territory north of the Black Volta, which is bounded on the 
east by the mandated territory, formerly Togoland, and on the 
west by the Irench Ivory Coast. The time was short, and 
indeed inadequate. The hinterland seemed to be a welter of 
customs and languages spread over at least twenty tribal units, 
numbering a population of half a million, of which little was 
known. A preliminary linguistic survey, however, of which 
the result is here discussed by Professor Westermann, reduced 
the languages to at most three linguistic stocks; while, on 
investigation, in custom a certain pattern emerged, which is 
of the greatest interest for both anthropologist and administrator. 
Thus, although Captain Kattray was unable to devote the time 
to intensive study which he felt necessary, he has laid down 
the lines of future investigation and has provided material fcr 
a plan of administration, however much increased knowledge 
may suggest modification. Much of the information collected 
by the author concerning daily life and belief is recorded in the 
words of one native informant. This is supplemented and 
differentiated in later chapters by data from other tribal units. 
Valuable as this material is in affording a concrete picture of 
tribal life in the area before any very essential modification has 
taken place under white influence, it must be passed over here 
in favour of a reference to the system of chieftainship. 

By investigation among the common people rather than their 








Discove: 


rulers, tt 
affairs, ° 
determin 
able to r 
stitution: 
is an aut 
king, ass 
descent 

survivals 
comparat 
establish 
modern — 
since Cor 
who, altl 
among tl] 
owing to 
used asa 
were the 
for admi 
investiga 
well writ 
further c 


Wild kx 
by - 


Few n. 
about t 
author's 
ways, W 
captured 
arresting 
January, 
broad sv 
and the 
courtshiy} 
interest 
still rem 
this in c 
observes 
breaks u 
eagle on 
reported 
which th 

Inac 
of bird 1 
discusset 
specified 
front ove 
winter a 
voyaging 
valleys 
or enfor 
inside th 
out, it i 
migratio 
of it ata 
day. If 
or drivel! 
As the a 
propositi 
chance o 

Mr. H 


activities 


1932 


TRAY. 


' days 
wynn 
’ was 
rica ”’ 
inion, 
> two 
of the 
Africa 
rk of 
ind of 
iment 
" over 
ended 
es, of 
1 not 
other 
ained 
tions. 
lative 
on in 
nister 
than 
sary. 
the 
yhical 
‘ative 
fficial 
ttray 
uthor 
ssary 
x the 
f the 


hat it 
n the 
n the 
and 
er of 
inits, 
- was 
vhich 
luced 
on 


‘ator. 
time 
lown 

il for 

ledge 

ected 

1 the 

and 
nits. 

re ol 
1 has 


here 


their 








Discovery—N ovember, 1932 


rulers, the author has brought to light a remarkable state of 
affairs, which cannot but have considerable influence in 
determining the lines of future administration. He has been 
able to reconstruct the course of development of their “* con- 
stitutional’’ history. It would appear that the basic population 
is an authochthonous element, which was governed by a priest- 
king, assisted by a council of elders, had totem-kin, and traced 
descent in the female line. Of this system there are still 
survivals; but in many tribes it was overwhelmed, 
comparatively recently, by bands of roving warriors who 
established a secular, territorial, autocratic chieftainship of the 
modern type, with descent in the male line. Later still and 
since contact with the whites, another type of chief has arisen 
who, although of undistinguished and often of mean standing 
among the natives, has been recognized as chief by the whites, 
owing to a misunderstanding of his true position, when he was 
used as a substitute in transactions with the whites by those who 
were the real authorities among the people. Such are the traps 
for administrator and anthropologist which are revealed by an 
investigator of the calibre of Captain Rattray. His book, 
well written, well illustrated and worthily produced, needs no 
further commendation. 


Wild Exmoor Through the Year. By E.W.HENDy. Illustrated 
by A. CARRUTHERS GOULD. (Cape. 4s. 6d.). 


Few naturalists are better qualified than Mr. Hendy to write 
about the wild life of Exmoor, and none can claim the 
author’s wide and intimate knowledge of the birds and their 
ways, with which this book is chiefly concerned. He has 
captured the spirit of the moors, and finds something new and 
arresting in every season. The story appropriately opens in 
January, ‘‘ the turn of the year, when the picture is painted in 
broad sweeps of colour.”’ Crossbills nest as early as January, 
and the author gives an intimate account of the preliminary 


> 


courtship, always fascinating to watch. Mr. Hendy notes the 
interesting fact that two of the birds were evidently paired while 
still remaining with the flock. Crossbills thus appear to have 
this in common with hawfinches which, as Mr. E. M. Nicholson 
mate before the winter flock 


>? 


observes in ‘‘ How Birds Live, 


breaks up. The author records the uncommon sight of a golden 
eagle on EKxmoor. Although the white-tailed species has been 


reported several times in Somerset, this is the first occasion on 
which the golden eagle has been observed in the county. 

In a chapter entitled ‘“‘ April Advances,”’ the intricate subject 
of bird migration is dealt with, and the two principal theories 
discussed. One is that birds when migrating tollow certain 
specified routes; and the other, that they travel on a broad 
front over, perhaps, the whole of the country lying between their 
winter and summer quarters. The author thinks that birds 
voyaging even on a broad front may follow coast lines and river 
valleys where food is most easily obtained during voluntary 
or enforced halts. Thus defined routes would be evolved 
inside the ‘‘ broad front.’’ But as Mr. T. A. Coward has pointed 
out, it is at least possible that we may see only the fringe of 
migration; the greater part of it takes place at night and some 
of it at a height where birds would be easily overlooked even by 
day. If so, the bulk of those we see migrating are birds tired 
or driven out of their course by unfavourable winds or weather. 
As the author points out, there is something to be said for the 
proposition that migration routes owe their origin to the happy 
chance of the presence of observers along them. 

Mr. Hendy very properly deals harshly with ‘ the nefarious 
activities of collectors, a secretive race, endowed with a plentiful 
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supply of low cunning.’’ He recalls instances of private 
exhibitions which can only have been the result of gross 
vandalism; at one there were displayed 40 clutches of the 
red-backed shrike’s eggs, all taken in one season and representing 
the full-laying of 40 pairs of birds; on another occasion 250 
clutches of tree pipit’s eggs were shown, and a clutch of six 
eggs of the grey-headed wagtail, the first record of the bird 
breeding in the British Isles: in this case not only were the 
eggs taken but both the old birds were killed. Mr. Hendy urges 
the need for a fighting fund (such as that possessed by the Society 
of Authors) with which the Bird Protection Society might take 
rigorous action against the wanton activities of collectors. 
A few successful convictions would be salutary. He believes 
that in this way egg and skin collecting would be stamped out 
in ten years. 

There is a useful chapter on the Exmoor merlins. It has been 
known for some time by ornithologists that merlins breed on 
Exmoor, but the fear that too much information might be given 
to collectors has prevented the author from writing about the 
birds hitherto. Now, however, under the most recent Wild 
Birds Protection Order for Somerset, the merlin and its eggs 
are protected, and a group of voluntary watchers has been formed 
to ensure that protection is eflective. 

A book on Exmoor may be expected to deal with the subject 
of stag hunting. Mr. Hendy’s observations, made from the 
naturalist’s point of view, are interesting, particularly to readers 
who may have no first-hand knowledge of the hunt. The author 
does not defend stag-hunting as a good thing in itself ; he claims, 
with Sir Francis Acland, that the hunt allows the deer to live 
in the greatest possible freedom, and to die with the least possible 
pain. Critics of the hunt oppose this view, but it must be 
confessed that alternative measures, which do not involve the 
likelihood of even greater cruelty, have still to be found. Inthe 
absence of the hunt the deer would probably be exposed to 
trapping and to shooting by shot guns, since it is not possible 
to use a rifle effectively on Exmoor. The whole question is 
bristling with difficulties; and a solution is probably hindered 
on the one hand by those who are merely concerned with the 
‘“ sporting ’’ appeal of the hunt, and on the other hand by those 
who regard hunting as a “ sport of the rich,’’ and into whose 
criticisms an element of class hatred has undoubtedly crept. 

In a chapter on ‘‘ November Wind and Weather,’’ Mr. Hendy 
discusses the significance of the autumnal and winter song to 
which on mild November days the thrush, wren and woodlark 
(among other birds) give throat. The theory has been advanced 
that vigorous song indicates the desire to mate, and that the 
restriction of breeding to spring time is due to the failure of most 
females to respond. Such a theory needs careful investigation 
before it can be accepted, but the author points out that support 
for this view is found in autumn and winter courtship, and in the 
fact that house sparrows and some species of owl breed in almost 
every month of the year. 

Mr. Hendy has a pleasing style; his books are always a 
pleasure to read : and he is a naturalist with a sense of humour. 
We welcome this new and extremely cheap edition of the most 


authoritative book on Exmoor. 


The Absurdity of Any Mind-Body Relation. By CHARLEs 9S. 
Myers. (Milford.). 


In the second L. IT. Hobhouse Memorial Trust lecture, of 
which this is the text, Dr. Myers says that all we can surmise 
about the ultimate nature of lifeless matter is that it is 
mechanically active ‘The essence of matter consists in 





374 
process, not in substance; its esse is not percipi, but agere.”’ 
Its qualities and properties are known to us, the author says, 
only by our conscious experience of them—that is to say, by 
the interaction of 74s own mechanical activities with our own 
self-activity. Weare bound to admit the existence of mechanical 
(and other) activities, independent of our own self-activity. 

Dr. Mvers’ theme is that living matter is characterized by an 
inherent activity totally difterent from that alone inherent in 
lifeless matter—an activity not blindly mechanical nor involving 
the expenditure of mechanical energy, viz. directive activity. 
The system of the whole universe also exhibits, in its history and 
organization, a diffuse directive activity; but in the living 
organism directive activity is inherent within the system of the 
individual, manifesting itself, e.g. in the individual’s struggle for 
existence. With the specialization of functions and dlitteren- 
tiation of tissues which occur in the evolution of animal life, 
this 


becomes most highly developed in the nervous system. 


tissue, 
The 


various higher and lower directive activities within a living 


directive activity, persistent throughout every 


organism are never in perfect harmony; further, they are 
controlled by, as they themselves guide, purely mechanical 
activities. 

life, directive with the 
associated, characteristic, mechanical activities, is synonymous 
The 


separate as living matter and mind are identical, each comprising 


Throughout activity, together 


with mental activity. activities of what we artifically 


the same directive and peculiar mechanical activities. There 
can be no mind-body relation in the presence of this identity. 
The only distinction that can be drawn is one between the living 
individual and individual objects of the lifeless universe. 

The author concludes that the highest directive activity in the 
living organism is that of the ‘ self,’ which becomes less uniformly 
ditfuse and more pontifical, as, with the evolution of the nervous 
system, directive activity becomes more and more highly distilled 
self. All 


only the self is conscious 


and sublimated in the evolving conscious mental 


activity is self-activity ; conscious, 
at first, solely of self-activity (conation) and of modifications of 
that 
directive activity. 


self-activity (attects). Conation gives us experience of 
Attects become ditterentiated into conscious 
feelings and into conscious sensations, perceptions, ideas, etc., 
the latter 


between, the highest and lower levels of mental activity. 


being due to ditterentiation of, and interactions 


len Years of Industrial Psychology. By HENRY |. WELCH 


and CHARLES S. MYERS. (Pitman. 6s.) 


Industrial Psychology in Practice. By WELCH and 


(SEORGE H. MILES. 


HENRY |]. 


(Pitrnan. 7s. 6d.). 


Industrial psychology is an awkward term for the improvement 
of the human factor in industry, but its value is unquestionable. 
The work of the Institute of Industrial Psychology, founded in 
1920 by Mr. Welch, a well-known City man, and Dr. Myers, 
the Cambridge psychologist, has been extremely successful in 
many ditierent cases in making the worker more comfortable 
at his task and in increasing output and lowering costs. How 
the Institute came into being and what it has done is clearly 
explained by Mr. Welch and Dr. Myers in their very readable 
book. 
lines and does not aim at making a profit ; 


and well illustrated The Institute works on scientific 
it deals with special 
cases of all kinds and 1s thus distinguished from the Industrial 
kesearch 


Fatigue Board which attacks general problems of 


industry, though the Institute also conducts researches in its 


Discovery—November, 1932 


laboratories in Aldwych as Well as in its clients’ business premises. 
Children leaving school are advised as to the employments for 
which they are best suited; students are trained and lectures 
are given to employers who are beginning to realize the need for 
expert advice on 

factories and offices. 


the organization and equipment of their 

But the usefulness of the Institute is best 
exemplified in the detailed record of its activities. Its help has 
been sought in improving the lay-out of factories and offices, 
the lighting of pits, the packing of sweets, the assembling of 
telephone or cycle parts, the transport service of a textile 
machinery works and the organization of a large staft of clerks. 
It is interesting to learn that the much abused Post Office has 
called the Institute’s staff in to remodel the Money Order Depart- 
ment and has actually allowed it to redesign the National 
Savings Certificate and to translate the old official forms into 
plain English so that they may be understood by the public. 
One might have thought that our highly paid bureaucrats could 
have done this for themselves, did one not know that the official 
pen cannot make a lucid and unambiguous statement. 

The full implications of industrial psychology, as practised 
here and abroad, are well illustrated in the second book by Mr. 
Welch and Dr. Miles, who is the director of the Institute under 
Dr. Myers. 


working conditions are the chief aims, and by numerous examples, 


The health of the worker and the improvement of 


with photographs and diagrams, we are shown how fatigue 
has been reduced, lighting and ventilation improved, accidents 
greatly diminished and waste of time, material and money 
avoided through better planning, routing and handling. A 
final chapter treats of the selection and training of the new 
employee. Fatigue is often lessened by careful attention to the 
worker’s comfort while at work and the elimination of needless 
or difficult movements, or again by better lighting and the 
provision of dust flues. Almost every industry is represented 
among those for which the industrial psychologist has been 
found helpful. The book is a fascinating record of intelligence 
applied to industry and rewarding all parties as the result. 


and BOEHN. 


Dolls Puppets. By 
JOSEPHINE NICHOLL. 


Max Translated by 
With a Note on Puppets by BERNARD 


VON 


SHAW Harrap. 30S.). 


| always hold up the wooden actors as instructive object 
writes Mr. Shaw ina 
‘* The 


wooden ones, though stiff and continually glaring at you with 


lessons to our flesh and blood players,”’ 
note which prefaces this odd and attractive volume. 


the same overcharged expression, yet move you as only the most 
experienced living actors can.’’ Be that as it may, the marionette 
show retains a popularity which dates from ancient Egypt and 
classical Greece and is Punch and 
Half of After 


discussing the origin of the puppet show and the tin soldier, 


perpetuated to-day in 


Judy. this volume is devoted to puppets. 
the author deals with the puppet show in antiquity, marionettes 
in the sixteenth to the eighteenth century and in the nineteenth 
century. He then passes to a study of the shadow theatre in 
the Orient, occidental shadow theatres, and marionettes in the 
Far East. 

The part of the book devoted to the doll is no less exhaustive. 
There are useful chapters on prehistoric idols, ancestor images, 
fetishes, amulets and talismans, votive imageries, and so on. 
There are no less than 464 illustrations in the text and thirty 
plates in colour. Mrs. Nicholl is to be congratulated on the 
no light task of translation, and the bibliography is an asset. 


The book is a handsome production. 
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